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Exercise 7. Page 20. 



b 
2. 4x; cex. 



8. 


''^i 


4. 


20 y 

X ' X 


0. 


^;f- 


6. 


4x3+2; dq+r. 


7. 


22-2. p-r 


4 ' d • 


8. 


22-2 p-r 




4 ' q 


9. 


25 - 10. 


10. 


30 -a;. 


11. 


JC — c. 



12. 


40 - 26. 


26. 


2x-24-(80-5x). 


13. 


aj-6. 


27. 


6x+24-(60-x). 


14. 


8 — a. 


28. 


50 a + 26 6. 


15. 


13 + 7. 


29. 


100a + 106 + c. 


16. 


x+ a. 


30. 


lOOa-50 6-lOc. 


17. 


X — c. 


81. 


100x + 10y + « 


18. 


a - 4 ; a + 4. 


82. 


-60a -26 6. 
(236-a-c) miles. 


19. 


as — 6 ; X + a. 


33. 


ma. 


20. 


6x-3x. 




/v3 


21. 


X — a. 


84. 


9* 


22. 
23. 


x — a. 

2x + 3-(x+l). 


36. 


ab 
9* 


24. 


3aj-4(18-x). 


36. 


ab-c^ 


26. 


x-60-(80-x). 
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Exercise 8. Page 26. 

1. 90. 30. Sheep, $6; cow, #42; horse, 

. 2. Father, 49 years ; son, 7 years. # 168. 

8. 138; 23. 31. Henry, #3; Thomas, #6 ; 

4. Left standing, 10 feet ; broken Richard, # 6* 

off, 90 feet. 82. A, $100; B, $400; C, $500. 

6. 36; 28. 9. 10. 83. James,4years; John, 12 years. 

6. 36 ; 23. 10. 32 ; 8. 84. 16. 36. 23. 86. 3 ; 12. 

7. 21; 16. 11. 27; 21. 87. Cloth, $1; silk, $2. 

8. 18. 12. 35 ; 7. 88. 18 children ; 54 women ; 108 
13; 35 ; 36 ; 37. men. 

14. 12; 13; 14; 15; 16. 39. 6. 40. $240. 

16. 48. 21. 27. 41. Left standing, 14 feet ; broken 

16. 16. 22. 1050; 950. off, 70 feet. 

17. 7. 23. 8. 42. 1480; 1320. 46. 18. 

18. 36. 24. 61; 3. ^ 43. 11; 9. 47. 4. 

19. 5. 26. 60. ^ 44. 16 ; 34. 48. 61. 

20. 12. 26. 6000. 46. 7 ; 12. 49. 4 ; 16. 

27. 21 inches ; 15 inches. 60. Son, 30 years ; father, GO 

28. 12; 11. 29. 27; 36. . years. 
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61. 


Son, 


10 


years; father, 40 64. 22. 66. 


24. 




years. 


66. 2 miles an hour. 


67. $11. 


62. 


Son, 


14 


years; father, 35 68. A, $3; B, ^6; C, $7. 




years. 


69. 14. 60. 


11. 


68. 


18 miles. 


61. A,$7i;B,»2f; 


c, $li. 






62. 


Son, 26 years ; father, 54 years. 63. 42 gallons. 






84. 


60 pounds at $0.50 ; 40 pounds at $0.75. 


66. $2. 






66. 


4 dozen at $0.25 ; 5 dozen at $ 0.30. 








67. 


5 quarters and 10 ten-cent pieces. 








68. 


6 ten-cent pieces and 24 five-cent pieces. 








69. 


16 quarters and 4 half-dollars. 








70. 


4 quarters and 20 half-dollars. 








71. 


5 ten-dollar bills ; 15 one-dollar bills. 








72. 


A, $2.50; B, $3.50; C, $4.00. 








73. 


3 silver dollars ; 9 half-dollars ; 15 quarters. 






74. 


Calico, 6 cents ; cloth, $ 1.50. 








76. 


5 dollars ; 10 half-dollars ; 20 quarters. 
Exercise 9. Page 37. 




1. 


+ 1. 


6. 


+ 7. 9. -22. 13. +7. 17. +2. 


21. +1. 


2. 


-1. 


6. 


-15. 10. +40. 14. +3. 18. -29. 


22. -3. 


8. 


-14. 


7. 


-11. 11. +9. 16. -22. 19. +20. 


28. -215. 


4. 


-7. 


8. 


, -6. 12. -17. 16. -10. 20. -42. 
Exercise lO. Page 38. 


24. +50. 


1. 


2 a. 




4. -Qab. 7. -4 2*. 10. 


- 17 y^z*. 


2. 


10 xy. 




6. 16 c. 8. -7m2. 11. 


0. 


8. 


-yz. 




6. 0. 9. -2abc. 12. 
Exercise 11. Pagre 39. 


-19 2/6. 


1. 


a. 




8. ac, 16. -34c2. 22. 15 a6ca;. 


28. -ixy. 


2. 


0. 




9. 21 yz. 16. -9^2. 28. 10 y*z*. 


29. -iz. 


8. 


-4a26. 


10. -12a6. 17. x2. 24. -Sx^y6, 


80. ^ayz. 


4. 


llxy. 




11. 4x2. 18. -23a2. 26. ab^. 


81. a. 


5. 


6 6. 




12. 13 y8. 19. -22a8a;. 26. ia. 


82. -Sa^c. 


6. 


3 c. 




13. -12 2*. 20. 0. 27. J^a2. 


33. 5«2y. 


7. 


xz. 




14. -3y2. 81. -15 aaj8. 





Exercise 12. Page 41. 

1. 8. 4. 14. 7. -5. 10. 12. 13. -15. 16. - 1. 

8. _8. 6. -8. 8. 11. 11. 6. 14. -15. 17. 10. 

8. - 14. 6. 8. 9. 5. 12. - 6. 16. 15. 18. 10. 
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Exercise 13. Page 41. 



1. 


27 6. 
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-10m2. 


9. 4a6c. 




13. 9. 


2. 


12 yz. 


6. 


70 c. 


10. -4ac2x. 




14. 3. 


8. 


-3a6. 


7. 


-70 c. 


11. 3. 




16. -9. 


4. 


4a«. 


8. 


12 c. 
Exercise 14 


12. -9. 
. Pagre 45. 




16. 6. 


1. 


6a2. 


9. 


-66a«. 


17. a*66. 


26. 


30a6x6|/«. 


2. 


6a3. 


10. 


-66m«. 


18. 64 a"^". 


26. 


-48a«66. 


8. 


-6a3. 


11. 


-6xV. 


19. a«». 


27. 


-3a86»c8. 


4. 


-6a2. 


12. 


- a*6*c6. 


20. -2x». 


28. 


3x6y62*. 


6. 


64 a». 


18. 


9a8x=». 


21. «2»+i. 


29. 


1000 aT67. 


6. 


-64 a*. 


14. 


30 a8c*. 


22. a»+i. 


80. 


48a*6T 


7. 


36 xT. 


16. 


-21xw 


23. 2/a»+2. 


31. 


a««+2. 


8. 


7a^ 


16. 


64a262. 
Exercise 16 


24. x«. 
. Pasre 48. 


32. 


x5*-i. 


1. 


2 6. 


11. 


9ac2. 


21. aV. 


81. 


3cy. 


2. 


2ad2. 


12. 


-9 6x. 


22. -3x2y. 


32. 


2a262. 


3. 


4y2. 


13. 


-Sxhf^z. 


23. -4tcdK 


83. 


a6*. 


4. 


2ajay. 


14. 


2 c. 


24. -4x2. 


84. 


z. 


5. 


9axc^. 


16. 


!x2. 


26. -4x^z. 


36. 


t^. 


6. 


-4cy«. 


16. 


-8a2y2. 


26. ac. 


86. 


2c8y. 


7. 


3(1X3. 


17. 


362. 


27. -3a2. 


37. 


2aa. 


8. 


7ax». 


18. 


-2a6a2. 


28. 2x«-22r-i. 


38. 


2a». 


9. 


-9y«. 


19. 


-2x. 


29. -6x»-*2r-^. 


39. 


-3xy. 


10. 


6x^z. 


20. 


-3a8. 
Exercise 16 


. Page 61. 


40. 


xz\ 


1. 


2 a. 






6. 9x + 2y-2?. 






2. 


ajs-x. 






7. 3ax2-7a2x + 2x8 




8. 


8a;2-a;. 






8. 4a*-7a8 + 7 


a2- 


2x + 8, 


4. 


4x2-4x2/4 


-4y». 




9. 4a2-262 + 6 


c2. 




6. 


- 3 6x 4- 6. 






10. 10x*+x8 + x2 


— X. 





11. 6y8-13xy2-3x2y + 6x8- 17x02-241. 

12. 2a* + 4a8 + 6a2-a-4. 
18. 4x8-4x22/-10xy2_i5y8. 

14. -c* + c8 + c + 8. 

16. 4x« - 2xy - X0 - 2y2 + 2 «2 + I2y2f _ 6y -6«. 

16. 2m5 - 6m*» - 6 w8»2 -|- 3 m'^n^ - 4 wn* - n^. 

17. 7xy2-6x2y + 2. 
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Exercise 17. Page 53. 

1. 6a- 6 + ^. 8. a2-7a6 + 6«. 

2. o + 464-4c + d. 9. 4 a'^ft + 10 afts 4. i. 

3. 2a2-3a; + 2. 10. 10 a^c - 8 a^ - 6». 

4. a;2_aaj4.2a2. 11. a2-262. 
6. 2a -7c. 12. -b'K 

6. 2x2+ 14a; + 2. 13. -a2 + 2 62. 

7. -ax + 6by+ 10. 14. 62. 

15. -2a* + 2aa:8 + 26x2_3ca;-6d. 

16. 8a2-_i2a6 + 1762. 19. _ I0a2 - 2a6 + lifts. 

17. _2a2 +8a6-762. 20. 16a2-2a6-62. 

18. 6a2-4a6-762 21. 12a2 _ 8a6 + 362. 

Exercise 18. Pagre 55. 

1. 0. 4. 6c -36. 7. 3a;- 3y. 10. a. 

2. p-n. ft. d — c. 8. -3c. 11. a 4- 5c. 

8. 4x-4i3!. 6. 2a;-2. 9. 2a. 12. -a; + 2y. 
18. -11a. 18. 4a -2c -6. 

14. 2a; -3y-«- 6 + a-c. 19. -2a + 6 + c. 

1ft. 5a- 6 -c. 20. 8a -6. 

16. 15 -a;. 21. 23 -15a. 

17. -2z-2y + 6z. 22. x-Qy + ^z. 

Exercise 19. Pagre 56. 

1. 2a-6 4-3c-(d-3e + 5/). 

2. x-a-y -(b-h.z + c). 3. a + 6 - c-(- 4a + 6 - 1). 
4. ax + 6y + C2? — (— 6x -f cy — cz). 

ft. 3a + 26 + 2c-(5d + 3e + 4/). 

6. x — y-^z—(^6xy-\-ixz — S yz). 

7. (a + 6)x + (6-c)y+(a + c)«. 

8. (a-6)x+(2a + 3)2/+(4a-36-2)«. 

9. (a-46)x-(26 -3c)y-(7aH- 5c)«. 

10. (a - 11 c)x + (3 a + 2 6 + 2 c)y - (6 + c)z. 

11. (26 -3a -7c- l)x +(4 6 - 5c - l)y -(6c + 1)«. 

12. -x-(3a + 56-l)y+(6a-2 6 + 3c + l)«. 
18. (2a-2m)x-(6 + 3c)y+(3a-56-|- 1)«. 
14. (1 — ac)x -(1 — a + mn)y — (1 + a — hc)z, 
16. (2a - 46 - 2c)x -(6a + 3c)y + 4 62?. 

16. (a-6)x+(2a + 3)y + (4a-36-2)^. 

17. (a - 4 6 - 2 c)x - (a + 2 6 + 3 c)?/ + (a + 4 6 + 5 c)z. 

18. (12a-15c)x-f (12a + 4 6+6c)y-(12 6-3c)«. 
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Bzerclae 20. Pagre 67. 



8. 

4. 

6. 

6. 

7. 
18. 
14. 
15. 
17. 
18. 
19. 
24. 
25. 
26. 
27. 



17. 



1. 17ijfi-2ah: 

2. 9a6 + 7a + 

2(a + 6 + c)(x2 + y2 4.2.2). 

2 oaj + 2 cy + 2(a + 6 + c)z. 

- 2 x2 - 2 ox. 

2 a2 + 3 ox 4- 2 x2. 

(8a-6-7c)x»-(rt + 36 
49. 16. 42. 

2d4-6a + 136-7c. 
94.^ 20. 106. 

-160. 21. 63. 

- x2 - 3 y2 _ 4 02. 
-4a8+5a26-5a62^_58. 

11 a» - 7 a^b + &». 
aS + 9 a26 _ 3 6«. 



-5a2 + iia8_iix«. 
14 6 + 5 52 4. 2 a2. 

8. 3x2- Sax. 

9. a8 + 3 62c-6». 

10. 2 6x + 2ay. 

11. 5 a. 

12. 2a- 6 -d. 
)a^ - (a + 6 + c)x. 

2 c)x2 +(2 a - 2 6 - 2 c)x. 

28. 7a8-6a26-66«. 

29. 3a« + lla2ft + 6«. 
- a« + 13 a26 _ 5 ^s. 



80. 
81. 
82. 
88. 
84. 
85. 



a8-13a26 + 6 68. 
- 11 «» + 7 a^b - 68. 
-3a8-lla26-6«. 
a;a _ 3 2/2 _ 3 2-2. 

2 a« - 2 a2c + 2 ac2. 



Exercise 21. Page 60. 



10 a8 + 6 a26. 8. 

5 a*62c _ 5 a862c2. 9. 
a'^b-^c - a26c2 - a62c2. 10. 

6 a^b^c - 7 a*6*c2. 11. 
-3 x«y';5«+3 x5y82;9+3 x^yVO. 12. 
- 3 X* - 6 x22/2 + 3 x22?. 13. 
a56c2 -f a363c2 - a^be^. 14. 

16. -15x6y + 10x*2/2_|.35a;8y8 
16. 12x8y8_i5a4y2_24x6y. 
8a*-2a66-a«62. is. 3 x8y«2 + e x*y«« - 15 x6y«««. 



20 a863c2_ 12 a66c2+8 aftM. 
- 2 a268c2 + 6 a*68c«. 
-x8y2^8_a4y42,a. 

15x8-10x2y-20x2. 
6x*y-8x2y« + 10x2y2?2. 

a*x8y— 6 a*x*y+a2x5y+2 aafiy. 
27a«6*-9a*6«+12a867+3a6» 
5x2y*. 



Bzercise 22. 



1. x2 

2. 052 
8. x2 



+ 16 X + 60. 
- 6 X + 6. 
+ 2 X - 16. 



4. 
5. 
6. 
7. 
8. 



X2-1 
X2 

X2 



-12X + 11. 

+ X-6. 
- x2 4- 4. 
-x2 + 8x-16. 



Page 63. 

9. -a;2 + 49. 

10. x2-49. 

11. 2x2 -3x- 9. 

12. 2x2 + 3x-9. 
18. 2x2-16x + 7. 

14. 2 »i2 — 2 win + wi — n. 

15. m2-a2. 

16. 6x2 + 6x-21. 



ANSWEBS. 




1 


22. 


x^-\-xy+xz—2y^+6 


yz- 


2«a. 


23. 


aj* + x V + y*. 






24. 


m^ + n^. 






25. 


m^ - nK 






26. 


a* - 6 a36 + 9 a'^^a . 


-b\ 





17. 26x2-4y2. 

18. 6 x2 + a;y - 12 y«. 

19. a^ + {B8y2 - x2y8 - y6 

20. 2a* + 6x2y2_|.3y4. 

21. 7i:^-^2xz-y^-^z^, 

27. a*-9a8 + 19a2-26a + 6. 

28. 6x*-x8y-10a;2y2 4.3ia.y8_20j/*. 

29. x* + a% + a;2y2 _ a-s^j _ x^yz — zy^z - x^z^ — xy^^ _ ^2^2, 

30. 3fl-Sxyz-\-y^+z^ 31. -60a6H125a^68+8a8+60a863. 

32. x2y2 + 4 y8 + 4 a;8 + 16 ^jy. 

33. 6 a;V+2 xyS+S y2+2 a;8y_8 x2-64. 34. a^-Sab + 1 + 6«. 
3ft. 24x*-10a;V + 3.1a;2252_4 2^+ 16 2,2-j2_i5^. 

36. a8-3a6c + 68 + c8. 38. x^ + 151 a; - 264. 

37. x8 + 3xy + y8_i. 39. a^s _ 41 3. _ 120. 

40. xHlOx-33. 41. x7-7xH21x6_i7x*-25x8+4a:2+2x. 

42. 4x6-6x6 + 8a*-10x8-8x2-6x-4. 

43. 26 a^b - a^b^ + 22 a*6* - 4 a^fts + aft^. 

44. 4 ai8y8 _,_ 8 a^^y* - 64 a^y'^ - 128 aV- 

45. 24 a^6 - 26 oSft* + 4 a*66 - 6 aW - 6 a268 + 4 aft^ - 3 b^. 

46. x8 + 3 xy2 4. 3 x2y - 3 x2 - 6 xy + X + ys _ 3 y2 _|. y ^_ 1 . 

47. a"*+i + 3 a« — a*-^ -- 3 a"»-2 — a — l. 

48. a»»+i — 6 a" + 9 a»-i — 4 a"-* — a»»-8. 

49. 2 a^+* — 8 a8»+3 + 4 o^^+a «. 2 a«+i - a^^+s + 4 a3«+2 - 2 a^^+i 4- a« 

-I- 0^+2 __ 4 fjSn+l 4_ 2 a2n __ ^n-l, 

ftO. x*» — y*»+*. 51. x*** — 2 x2«y2n _|_ y4fi, 

52. a*» — a2n+i _ a^+^ + 2 a" — a"+i — a*»+2 4. 1. 

53. a*" - 2 a3» + 2 a2» - 2 a» + 1. 

54. a*»+2 _ o»+i + 2 a»-i - a^-2 - a«-3. 

Exercise 23. Pagre 64. 

1. x*+x«-24x2-36x+67. 3. 4x*-x8 + 4x. 

2. _x6-3x2-x+l. 4. 18x*-46xH82x2-67x+40. 

5. X — y — x2y + xy2 + a:2 + xy - y2. 

6. -70x6+106x*~112x8 + 82x2- 38X+12. 

7. 32 a^b - 56 a^b'^ + 8 a^b^ - 4 a^b^ - ab^. 

8. -x8--x2 + ax4- 19X-6-12. 

9. x*+(c— m)x*4-(d— cm+n)x8+(cn— c?m+r)x2+(cr+dn)x+dr. 
10. x8-(a + 6 4- c)x2 + (a6 + ac + 6c)x-a6c. 11. x* - y*. 

12. 16x* + 36x2y2 + 81y*. 

13. xT-2x6 + x5-2x*-7x»+ 14x2 + 20x-40. 

14. X* + x*y* + y®. 
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1ft. 2x8 - 6a;7 - 19a* + Slx^ + 12x* - 109x8 + 111 x^ + 40x - 120. 

16. a8"»+i + a*»y + ay^ + 2r»«+^ 17. a*' - a** - a* + 1. 

18. a8 + 3aa6 4-3a62 + 68^c8. 19. -a2 + 10 62. 

20. a2 + 62. 21. 2mn. 22. 0. 23. -6x. 

24. 24a6- 12062. 86. -36x + 2ay. 

25. 2x2 + 2y2 + 2«2. 27. ax - ex - a6 + ac + 6c - c2. 

28. 62 -d2. 80. a2 + 62. 32. 0. 84. 0. 

29. 0. 81. 6. 88. 0. 8ft. 17; 13. 







Exercise 24. Page 00. 


1. 


« + 2y. 


7. 3rt-2a8. 




12. -a24.2a6+362. 


2. 


a -26. 


8. 3x*y^- + l. 




13. x8-xy-l. 


8. 


2x8-4. 


9. x*^* + 2x2;s2. 


14. a26 - a62 - ac2. 


4. 


3x2 + 1. 


10. c2-3a86^ 




15. -4a2+2a6 + 362. 


ft. 


a2 + 2aT. 


11. -X + 2/-+ 


■ z. 


16. w2-2m»-3n2. 


6. 


3a -4. 












Exercise 25. Pagre 70. 


1. 


a + 3. 4. 


x-y. 7. 


2x 


-1. 10. -a2-3a-l. 


2. 


a - 2. 6. 


x + y. 8. 


2x 


-3a. 11. a2-2a + 2. 


8. 


x + y. 6. 


2 X + 3. 9. 


-; 


3a -2. 12. y2_3y_i. 


18. 


m2 - 6 w 4- 6. 




29. 


x-2y-^Sz. 


14. 


1 _ 38 4- 2.^2- 


88. 


80. 


a;8_4a.2^11x_24. 


1ft. 


64 4.268 + 362 + 26 + 1. 


81. 


- x2 + X - 1. 


16. 


x2 + 2xy + 3y5 


\ 


82. 


x2-3x-2. 


17. 


a + 6. 




33. 


6x* + 4x8 + 3x2 + 2x+l. 


18. 


14. a; -2x2. 




84. 


_a;2-3x-9. 


19. 


4x2+4xy + 3 


y'- 


35. 


x-y. 


20. 


x^+2xy -xz-^y^ - yz-\- z^. 


36. 


X* - x22/2 + yi. 


21. 


a^-ah- ac + 62 - 6c + c2. 


87. 


x2 + ax + a2. 


22. 


X + 2 y + 2. 




88. 


a + 2 6 - c. 


23. 


x-y- z. 




89. 


a — 6 — c. 


24. 


x — y — z. 




40. 


5a2 + 3x2. 


25. 


x2 - xy + y2. 




41. 


a2+2a6 + a + 462-26+l. 


26. 


x2-3x + 2. 




42. 


X2n _ 2 X«2r + 2/2n. 


27. 


y2 - 5 y + 6. 




43. 


an^n _ 7 an-152n 


28. 


y2 + y« _ 2 «2. 












Exercise 26. I 


»agre 73. 






ANSWERS. 9 

6. ja;2 + ^a^ + ^ic«. 

6. 0.2 m6-0.46m5n+0.32w*»2__o.08m8n«-2m2»*+0.2w»n6+ 1.12 n«. 

7. la^-ia^b + iab^. 8. ^cP-icP+i^d. 

Exercise 27. Page 73. 

1. 0. 2. - 11 ; 11. 4. aS*" + b^. 

3. a^-^ia^b + ib^ 6. Sa^«^^-27cfi, 

6. x^-2xy + 6x2? + 4y2_|_ i0y« + 262;2. 

7. ax — 6a;. 14. j/w-i*-! — y-sm-^+2 ^ y«+^. 

8. 1-25. 16. 2x2»-4a?»y» + 2 2^2». 

9. 20 X - 35 a;«-««+* + 25 a;2«. 16. x - a - b. 

10. r« - Id - c«+J(Z2 _ c2»+J(Zi+*. 17. x^m ^_ jgw ^ X. 

11. m*-2y* - wi2«- V +1. 18. 3 x8 + 5 x2 4- 3 x. 

12. a'+tf-^ - a'-^+^ -^ a'+^. 19. 3 x2™+« - 2 x^+s + 6 x*. 

13. X^+^n-l _ a.2m-3«+2 _|. 2c3m+2n-2^ 20. 3 tt^n 3 ^ 2 a^"-^ — 5 a"-*. 

21. (1 - a2)a:3 _ (0^2 ^. (;j)a.2 _ (^ + 2 6 + bc)x. 

22. 2a8-2.49a'2x-0.3ax2+0.5x8. 25. Ja^-j 06 + ^52. 

23. la^ + ^ab-^-^^b^ 26. ^x^ - ^xy - ^y'^. 

24. Ja3 + ^a26 + 35ja62_ J68. 27. x2-fxy + }y2. 28. 14. 

Exercise 28. Page 76. 

1. x2 + 2xy + y2. 7. a;2_y2, 

2. x2-2ax + a2. 8. 162j2_9. 

8. x2 + 46x+462. 9. 9a* -165*. 

4. 9x2- 12cx + 4c2. 10. 9a2-6ac + c2. 

6. 16y2_40y + 26. 11. x2 + 14 523; + 49 6*. 

6. 9 a* + 24 a222 + 16 «*. 12. a2x2 - 4 52^2. 



Exercise 29. Page 77. 

1. x2-y3__2y«-«2. 9. a^j^a^^i, 

2. x2-2xy + y2_^2. 10. 9x2-4y2-|.4y2J- «2. 
8. a2x2 + 2 abxy + 622,2 _ 1. n. 1 + 2 x + x2 - y^. 

4. 1 -x2H-2xy-y2. 12. a* + 4a^x2 + 16x*. 

6. a2-462+i26c -9c2. 13. x* - 2 x2?/2 + j/*. 

6. a* + a262 -}- 64. 14. ^2 - 2 xy + y2 _ 16928. 

7. m* + w2n2 + n*. 16. x* - 10 x2y2 + 25 y* - 49 ««. 

8. 4-x2_2x8-x*. 
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Exercise 30. Pagre 78. 

1. 4x^-12xy + 9y^. 4. x:^-^y'^-{-z'^-2xy-\-2xz—2yz, 

8. a^-\-b^-\-c^+2ab+2ac+2bc, 6. x^-\-y^-^2xy-\-l0x+l0y+26. 

8. x^+y^+z^+2xy-2xz-2y2. 6. xH4yH4xy+6x+12y+9. 

7. a^-^b^ + c^-2ab-\-2ac-2 be. 

8. 9 a;2 + 4 y'2 - 12 xi/ + 24 X - 16 y + 16. 

9. 4 x2 + 9 y2 + 16 ;j2 _ 12 xy + 16 X2r - 24 yz. 

10. X* + y* + 2* + 2 xV + 2 x22;2 ^. 2 y3;52. 

11. 4 x2 + y2 ^_ 2f2 __ 4 xy _ 4 X2! + 2 yar. 

12. a2 ^. 4 52 + 9 c2 _ 4 a6 - 6 ac + 12 6c. 
18. 9 a2 + 62 + 4 c2 - 6 a6 + 12 ac - 4 be. 
14. x2 + 4 y2 -I- 9 5j2 + 4 jpy _ 6 3-2: - 12 yz. 
16. X* + y* + 2* - 2 x22/2 + 2 x25f2 _ 2 y25j2. 

16. x2 + 4 y2 + 9 ^2 _ 4 xy - 6 X2J + 12 yz. 

17. x2 + y2 ^. 4 2f2 ^ 2 xy - 4 X2 - 4 yz. 

18. x'^ + y^-^z^-{-l-^2xy + 2xz + 2x + 2yz-\-2y + 2z. 

19. x2 + y2 + ^2 4. 1 _ 2 xy + 2 X2J - 2 X - 2 y^ + 2 2/ - 2 2?. 

20. 16x2 + y2 4.22^8xy + 8x«-16x + 2y2;-4y-4« + 4. 

21. 4 x2 -f y2 + 2^2 _ 4 xy _ 4 X2 - 12 X + 2 ya? + 6 y + 6 + 9. 

22. x2 + 4 y2 + 9 2j2 _ 4 xy - 6 X2; + 8 X + 12 y^j - 16 y - 24 « + 16. 

Exercise 31. Pagre 80. 

1. x2 4- 11 a + 24. 16. x2 + xy-30y2. 

2. x2 + 6x-24. 16. x*-x2-72. 

8. x2 + 3x-70. 17. x*-x2y2-6y*. 

4. x2 - 14 X + 45. 18. X* + 4 x2y2 _ 32 y*. 

6. x2-x-l)0. 19. a^b^- Sab -40. 

6. a2 _ 15 a + 50. 20. a^b^ - 4 abxy - 21 xhfl. 

7. x2-ax-6a2. 21. x2-6xy + 9y2. 

8. a2_2a6-862. 22. x2+12x + 36. 

9. a2_i5a + 36. 23. rt2_ 6^2,^9 52. 

10. a2 + 6a6 + 862. 24. x2 - (c + d)x + eel. 

11. a2 + 4a6_2162. 26. x2 + (a - 6)x - a6. 

12. a2 _ 7 06 _ 18 62. 26. x2 - (a - 6)x - ab. 

18. x2-7ax+12a2. 27. (a + 6)2 - 2(a + 6)- 8. 

14. x2 + 2 x« - 8 ^2. 28. (x + 2/)2 + 2 (x + y) - 8. 

Exercise 32. Pagre 81. 

1. 6 x« + xy - y«. 3. 15 x2 - .32 xy + 16 y^. ' 

2. 12 x2 - 17 xy + 6 y«. 4. 2 x2 - 19 xy + 35 1^. 





ANSWERS. 


6. 


77 a;2 - 3 a;y - 2 y\ 


18. 


12 a* -f- «««« - J»*. 


6. 


100x2-100a;y + 21y2. 


14. 


2 x2 + 5 xy + 2 y2. 


7. 


6 a* + 6 a252 _ 6 ft*. 


16. 


6 62 _ 7 5x + 3 x2. 


8. 


a8 _ ^26 + a52 _ ^s. 


16. 


8 a2 + 14 a6 _ 15 52. 


9. 


6 aS + 9 a25 _ 4 a62 _ 6 fts. 


17. 


8x2-22xy-21y2. 


10. 


a8 + a^6 - a62 _ ^s. 


18. 


6 y2 + 7 ygf _ 3 af2. 


11. 


12 x2 - 6 X - 2. 


19. 


6x'^ + 19xi/-7y2. 
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13. 3«!'-2x-5. 20. 6a«-19ac+10c«. 



1. 


a + 2. 4. x + 5. 7. 3 


a2 - 6 2/2. 


10. a68c*-xfl. 


2. 


3-x. 5. 6-x. 8. 2x8 + 3^8. 


11. x2a* + 66. 


8. 


4 - a. 6. 3 a + 6. 9. 2 


x5 + a*. 


12. a 4- 6 + c. 




Exercise 34. Pagre 83. 




1. 


l+2x + 4x2. 7. 1 + 32^+8 


i?2. 12. 


49 4- 14 a 4- 4 a2. 


2. 


l-2x + 4x2. 8. l-3;9 + 9i?2. 13. 


4 a2-2 a62 + ft*. 


8. 


9a2 + 3a6 + 62. 9. a'^h'i + ahc + c\ 14. 


x*-9x22/4-81y2. 


4. 


9a2_3a6 + 62. 10. a-262 - a6c + c2. 16. 


a* 4- 3 a26 -1- 9 52. 


5. 


16x2-12x^+9 2/2. 11. i6_4y + 2/2. ig. 


4x24-8x2/2-1-162/*. 


6. 


16x2+12xy+9y2. 








Exercise 35. Pagre 84. 




1. 


x5+x*2^+xV+«2y^+X2/*+y^ 6. 


x* + 2 x8 + 4 x2 + 8 X + 16. 


2. 


xS-x*y+x82/2_x2y8+a;y*-y5. 7. 


aj4 _ 2 x8 + 4 x2 - 8 X + 16. 


8. 


X8 + X2 + X + 1. 8. 


1 + m + m« + m*. 


4. 


X8 - X2 + X - 1. 9. 


1 - w + rw2 - m8 + w*. 


6. 


x8 + 2 x2 + 4 X + 8. 








Exercise 36. Pagre 86. 




1. 


3x2(1- 2 X). 18. 


4a2(2x2- 


6 4-32/2). 


2. 


2a(a-2). 14. 


2a262c2(4a-2 6c + c). 


8. 


6a6(l-a62). 16. 


5a8(3x- 


2 2^4-^). 


4. 


a6(3a-4 6). 16. 


a^cy\ay 4 


2c -2/2). 


5. 


4x22/2(2x+y). 17. 


6c2(3 62c-}. 


26 -6c). 


6. 


a(3a2_o+l). 18. 


3a6(2a - 


1-46). 


7. 


x(x2 + xy-2/2). 19. 


aM5c2 + 3 + 4c). 


8. 


a2(a2 _ a6 + 52). 20. 


3x2/2(2x2 + x-6y). 


9. 


3x2(x2-3-2x). 21. 


7 abc(abc 


-24- 6c2). 


10. 


5(a5_c2 + x). 22. 


Sxy(xy-\- 


2z-Sxyz^). 


11. 


2a(4a6-3a2 + 26). 23. 


abc(bc^ — 


2a4-3a262c). 


12. 


4xK«-2y-l). 24. 


xh(^z{z - 


K«2 + 2/). 
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Bzercise 37. Pagre 87. 

1. (a; + y)(a-6). 17. («-y)(a; + y). 

2. (x-y)(a-6). 18. (l-3x8)(l-5»). 
8. (x_2/)(a+c). 19. (a2 4.i)(i_x). 

4. lx-b)(x+a). 20. (a:2 + 2)(a - 6). 

6. (x-o)(«+y). 21. (x2 + 3)(a; + 7). 

6. (x-6)(«-y). 22. (2S_i)(;j_i). 

7. (a-y)(2 6-3c). 23. (bx -cy)(a'^ + be). 

8. (x + 2a)(2x-3y). 24. (3x2 - 5y2)(i _ 2«). 

9. (6-2c)(a-3c). 25. (2x- 3)(4a - 56). 

10. (x-«)(x2 + l). 26. x(2x2-3)(3x + 4). 

11. (x2 + 3)(a; + 4). 27. x(x2- 3)(3cx- 2d). 

12. (3a-l)(c-x). 28. (a + 6)(d-- 2c). 

13. iab-cXa-x). 29. (6-2 + c2)(6x - cy). 

14. (x2-2)(2x-3). 30. (2a + c)(2a-6). 
16. (x8-l)(flx + 6). 31. (an + c'^)(a-m). 
16. (ax + l)(a + x). 32. (1 + c)(l - c2xy). 

Exercise 38. Pagre 89. 

1. (a-3 6)(a-36). 18. (11 a + 9y)(lla + 9y). 

2. (2aH-6)(2a + 6). 19. (a&2c3 _ a;8)(a&2c3 - x8). 

3. (a-26)(a-26). 20. (7 - 10A;2)(7 - 10A;2). 

4. (x + 3y)(a + 3y). 21. (7a + 3c2)(7a + 3c2). 
6. (2x-3a)(2«-3a). 22. (9c - 5)(9c - 5). 

6. (a--5 6)(a-5 6). 23. (11 + 6x)(ll + 5x). 

7. (2a-l)(2a-l). 24. (12 + 7 0)(12 + 7^?). 

8. {7y-z)(7y-z). 26. (6« - 6y)(6a - 5y). 

9. (x--8)(x-8). 26. (y- 25 2)(y-26«). 

10. (3x + 4y)(3x + 4y). 27. (x^ - 17)(x8 - 17). 

11. (4a+x)(4a + a;). 28. (7x - 8y)(7x-8 2/). 

12. (5 + 8x)(5 + 8x). 29. (7 a& - 2c)(7a6 - 2c). 

13. (7x-22/)(7x-2y). 30. (llx - 13y)(llx - 13y). 

14. (1-10&)(1-10 6). 31. (2a2 + 6x2)(2a2 + 5a;2). 
16. (9a+7 6)(9a + 7 6). 32. (x -^ y -2z)(jc + y -2z). 



16. 
17. 



(mn-8a2)(7„n-8a2). 33. (a - 6 - 3)(a - 6 -3). 

(2a-5x)(2a-5x). 34. (a + c + 6)(a + c + 6). 



Exercise 39. Pagre 90. 

1. (a + 2)(a-2). 3. (x + 32/)(x - 3y). 

2. Cl+x)(l-x). 4. (2a + 7 6)(2a-76). 
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6. (a; + 2y)(x-2y). 21. c(2a + Sd^)(2a -Sc^). 

6. (7 + 10y)(7-10y). 22. 6ab(2ab -\- l)(2ab - I). 

7. (l + 7x8)(l-7x8). 23. 3a8(a + 2c)(a-2c). 

8. (2 + lly*)(2-lly*). 24. 0(a + 3 6)(a - 3 6). 

9. (1 + I3a8)(l-I3a8). 26. (9x + 2y)(9x -2y). 

10. (a6 + 2c8)(a6-2c8). 26. (Sa^ ^b'^)(Sa^ - b^). 

11. (3x* + a*)(3aj*-a3). 27. (m>i + 6) (w» - 6) . 

12. (2«8 + y^°)(2a:?-yW). 28. (x^ + 12)(a;2 - 12). 

13. (5 + 4a)(5-4a). 29. (x + 6)(x--5). 

14. (4 + 5y)(4~5y). 30. (5 + 8y)(6 - 8y). 

16. (a6 + l)(a6-l). 31. x(4x8 + 3y3)(4x8 _ 3^8). 

16. (x+10)(x-10). 82. x8(5x + 4a*)(6x-4a*). 

17. (lla + 66)(lla-66). 33. a2(6«+ 7a)(6x - 7 a). ' 

18. (7a7 + 2/«)(7o7_y6). 84. (x + 4y)(x -4y). 

19. (8a + 363)(8a-368). 36. (1 +20x2) (1 - 20x2). 

20. (9a2624.c2)(3a5+c)(3a6-c). 36. c(2a + 3c)(2a -3c). 

Exercise 40. Pagre 91. 

1. (x + y + z)(x + y-z). 11. (6 + 2a + 3c)(6-2a-3c). 

2. lx-y + z)lx-y-z)' 12. (1 +x + 56)(l -x-56). 

3. (x-2y + 20)(x-2y-2«). 13. (3a + x- 3c)(3a-x + 3c). 

4. (a + 36 + 4c)(a + 36-4c). 14. (4a+2 y-3 2)(4a-2y+3«). 
6. (a-6+c-d)(a-6-c+d). 16. 4 6(a-c). 

6. (2a + 6 + 5c)(2a + 6-5c). 16. (6x - 4a)(x + 2 a). 

7. (3x + y)(3y-x). 17. -6a(a + 2). 

8. (4x-l)(7-2x). 18. -y(2x + y-10). 

9. lx + y'-z)(x-y-{-z). 19. (3a - 6)(a + 3 6 - 2c). . 

10. (a + 36-2c)(a-36+2c). 20. 4(a + 6 + c)(6 - 4 c). 

Exercise 41. Pagre 93. 

1. (a + 6 + 2c)(a + 6-2c). 6. (1 + a + 6)(1 - a - 6). 

2. (x-y + 3a)(x-y-3a). 7. (a+6+4a6)(a + 6-4a6). 
8. (6 + x-2a)(6-x + 2a). 8. (2x+3a-l)(2x-3a + l). 
4. (2a + 6 + x)(2a + 6-x). 9. (a-6 + c+d)(a-6-c-d). 
6. (a + x + y)(a - x-y). 10. (x-y+a+6)(x--y-a~6). 

11. (3x-l + a + 26)(3x-l -a-26). 

12. (a + 6 + x + 3y)(a + 6-X-32/). 

18. (x-l + 6-y)(x-l-6 + y). 16. (2-x+6+2a)(2-x-6-2a). 

14. (3-x+a+4&)(3-x-a-46). 16. (a2-62+a_3)(a2_62_a_|.3). 

17. (2a-3c + 36-2d)(2a-3c-36 + 2d). 

18. (2x-l + 2y-0)(2x-l-2y + «). 
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1. 
8. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
48. 
44. 



19. (l + x-2y)(l-x+2y). 20. (a-.c+&-l)(a--c-6 + l). 

21. (a + 2c + 3aj + l)(a + 2c-3x-l). 

22. (2 + 3x-2y)(2 -3a; + 2 2/). 

28. (2x2-3 + 2y~3«)(2a2_3-22/ + 3«). 

24. (a2_3c + 6-2x2)(a2-3c-6 + 2x2). 

25. (5a-6 + 3ax-l)(5a-6 -3ox + l). 

26. (4x2 + c2 + 5x8-3)(4x2 + c2-5x8 + 3). 

27. (2 a2 - 3 68 + 9 xy'^z^) (2 a2 - 3 &» - 9 xy V). 

Exercise 42. Pagre 94. 

1. (x2 + a;2/ + y2)(a.2_a;y + 2/2). 8. (3a2+3a-l)(3a2_3a-l). 

2. (x2 + x + l)(x2-x + l). 4. (a+l)(a-l)(4a+l)(4a-l> 

6. (2o2 + 3a-l)C2a2-3a-l). 

6. (3a2+2a6 + 562)(3a2-2a6 + 562). 

7. C2x2 + 3xy-3y2)(2x2-3x2/-3y2). 

8. (2a2 + 3ac-5c2)(2a2-3ac-6c2). 

9. (2 a2 + 2 ac + 5 c2)(2 a2 - 2 ac + 6 c2). 
10. (5x2+ 3xy + 4y2)(6x2_3x2^ + 4y2). 



Exercise 43. Pagre 97. 



(x + 3)(x + 5). 16. 

(x-3)(x-5). 16. 

(x~3)(x + 5). 17. 

(x-6)(x + 2). 18. 

(x+2o)(x+3a). 19. 

(x-2a)(x~3a). 20. 

(x + 3)(x-6). 21. 

(x + 2)(x+3). 22. 

(x-2)(x-3). 23. 

(x-2)(x + 3). " 24. 

(x + 2)(x-3). 25. 

(x+l)(x + 6). 26. 

(a;-.l)(x-6). 27. 

(x-l)(x + 5). 28. 
(a2-6&8)(a2_6&8). 



(x+l)(x-6). 

(x + 3)(x + 6). 

(x-3)(x-6). 

(X - 3)(x + 6). 

(x + 3)(x-6). 

(x+ l)(x + 8). 

(x-l)(x-8). 

(x_l)(x + 8). 

(x+l)(x-8). 

(x + 2)(x + 6). 

(x_2)(x-5). 

(x-2)(x + 5). 

(x-2a)(x+3a). 

(x+2a)(x-3a). 
46. (xy + 
46. {ah- 



29. (aj + y)(a; + 4y). 

30. (x + y)(x-4y). 

31. (x-y)(x-4y). 

32. (ac-y)(a; + 4y). 

33. (a; + y)(x + 2y). 
84. (a-2 6)(a-5&). 
36. (ax+6)(ax-9). 
36. (x + 4)(x-ll). 
87. (x-ll)(x+12)» 

38. (x-6)(x-10). 

39. (a-8)(a--15). 

40. (a-13)(a + 30). 

41. (c-6)(c + 30). 

42. (c-l)(c-67). 
3 2)(xj^ + 16«). 
2c)(a6-llc). 



Exercise 44. Pagre 99. 

1. (x + l)(2x + 8). 4. (2x+l)(3x+2). 7. (2x-l)(4x-3;. 



2. (3x+2)(x-l). 
8. (6x-3)(x-l). 



6. (2x+l)(3x-2). 8. (6x-l)(3x-2). 
6. (6x-2)(3x+4). 9. (4x+l)(3x-2). 
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10. (4a;-l)(3a;-l). 13. (3a; -2)(x + 2). 16. (4x-l)(x + a). 

11. (4a;+l)(3a;-l). 14. (2x-l)(3x+4). 17. (2x+l)(2x-3). 

12. (x + l)(3x-5). 16. (4x+l)(x + 3). 18. (2 x+l)(2x+3). 
19. (3ax-l)(2ax+l). 20. (3x + 4)(2x + 3). 

21. (3x+2)(4x-7). 23. (8c-3)(c + 7). 26. (2x+y)(x+2y). 

22. (6a+l)(2a-5). 24. (S^r + 3)(« - 5). 26. (3x+6)(2x-36). 

27. (4x-36)(2x + 56). 88. (6x + 2 y)(2x- 6y). 

28. (3a-2c)(2a-6c). 89. (7x - 3y)(2x - 7 y). 

29. (4x + 32/)(2x + 7y). 40. (3x - 4y)(2x - 6y). 
80. (4x + 3y)(2x-7y). 41. (6x - y)(x + 6y). 
31. (3x-2^)(2x + 7y). 42. (4x + y)(6x - 6y). 
82. (lla-6)(a-2 6). 43. (4x - 3y)(6x - 5y). 
88. (2c-d)(c-6d). 44. (4x + 3y)(6x - 6y). 

84. (Sy--z)(2y + Sz). 46. (9x + 22/)(4x - 3y). 

85. (5x-2y)(3x-4y). 46. (6x + 3y)(3x + 2y). 

86. (3x-2y)(3x + 4y). 47. (12x - 52^)(x + 3y). 

87. (3x+7y)(2x-5y). 48. (5y-2)(y + 3). 

Exercise 45. Pa£re 101. 

1. (a + 2 6)(a2-2a& + 4 62). 4. (6a+ l)(26a2 - 6a + 1). 

2. a8(l--3a)(H-3a + 9a2). 6. (3xy - 1) (9xV + 3xy + 1). 
8. (a + 4)(a2-4a + 16). 6. (a + 36)(a2 - 3a6 + 9&2). 

7. (xy-4)(xV + 4xy + 16). 

8. (4a2 + 6 6)(16a*-20a26-|-2562). 

9. (6a2-6)(36a* + 6a26 + &2). 12. (^ab + 7)(a'^b^ -7 ab + id). 

10. (4a-36X16«'H12a& + 9&2). is. (2a - 62)(4fl52 4. 2a62 + 64). 

11. (7-x)(49 + 7x + x2). 14. (6m+n2)(36m2-6wn2+n*). 
16. Ixy -Sz) {7^^ + 8 xy^ + 64 z'^) . 

16. 27 (3 a2 + 2 c^) (9 a* - 6 a2c2 + 4 c*). 

17. (9y-4;?)(81y2 + 36^^ + 16^2). 

18. (8a-l)(64a2 + 8a + l). 

19. (a + 6_l)(a2 + 2a6 + 624.a + 5 + i). 

20. (a - 6 + l)(a^ - 2 a6 + 6^ -^ a + 6 + 1). 

21. (1 - a + &)(1 + a - & + a^ _ 2 a6 + 62). 

22. (3 x2 + 5 y) (9 x* - 15 xhf + 26 y^). 

23. (6+72/2)(36-42y24.49y4). 24. x6(x3 - 6)(x« - 6x8 +26). 
26. (2x9 4-3 2/*)(4xi2_6x6y4 + 9y8). 

26. (a<i - 6 68) (aio 4. e a668 + 36 6^) . 

27. led - 7 «2) (c2d2 4. 7 c(?«2 + 49 «*). 

28. (xy«2 ^. 2) (x2y2-j4 _ 2 xy«2 + 4). 
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29. (2 xfifi - 1) (4 xhf^zf^ + 2 xy^z^ + 1). 

80. (3 Tfiyz^ + 1) (9 ic^yV _ 3 y^g2 4. i). 

31. (4x-62/8)(16x2 + 20iry»4-26y8). 

82. (5x2 + 3y6)(25x*-15xV + 9y^°)- 

38. (x + 2/)(7x2-4xy+y2). 

84. (2x + 2y + ^)(4x2 + 8xy + 4y2 _ 2x« - 2 y« + 02). 

86. 2 6(3 02 + 62). 

86. (x2-3-a!)(x*-6x2 + + x20-30 + «2). 

87. (6 + o - c)(62 _ a6 + 6c + a2 - 2 ac + c2). 

88. (x + «)(x2-3x-+-X0-3« + i?2+3). 

89. (a - 36 - c)(a2 -6a6 + 9 62 4. ^c - 3 6c + c2). 

40. (2 - 3a + 6)(4 - 12a + 9a2 - 26 + 3o6 + 62). 

41. (0 + 5-a)(«2 + lO2j + 25 + a;? + 5a + a2). 

42. 2y(2/2 + 3 22). 43. (x + 2 y) (7 x2 + xy -f y^). 
44. (l-7a + 66)(l + 7a - 66 + 49a2 - 70a6 + 25 62). 

46. (3x + 2^ - 2 0)(9x2 + 6xy + y2 4. 6 xj? + 2y2 + 4 ^2). 

46. (2a - 6 - c)(4a2 ~ 4 a6 + 62 - 2ac - 6c + c2). 

47. (x-y + «)(x2 + 5cy-«2 + y2_2y2; + 5;2). 

48. (6 - X 4- 2y)(25 + 5x - lOy + x2 - 4xy + 4 y2). 

49. (2x + y - 32;)(4x2 + 4xy + y^ + 6x0 + 3y2 + 9^2). 

60. (a-3-0)(a2-6o + 9 + a0-30 + 02). 

61. (7a - 6 + c)(49a2 _ 14 a6 + 62 - 7 ac + 6c + c2). 

62. (3c-2y-20)(9c2- 12cy + 4y2 + 6c0 - 4y0 + 4«2). 

Exercise 46. Pagre 103. 

1. (x + 3)(x2-3x-l). 10. (x-l)(x2-2x + 2). 

2. (x-6)(x2 + 5x-l). 11. (x + 2)(x2 + 7x + 2). 
8. (x-4)(x2 + 4x+l). 12. (x-5)(x2 + 7x + l). 
4. (x + 3)(x2-3x + l). 18. (x-l)(4x2-8x+l). 
6. (x + 3)(x2-x + 3). 14. (x-3)(x-4)(x + 6). 

6. (x-l)(x-l)(x + 2). 16. (x-3)(2x--l)(3x-l). 

7. (x-2)(x-2)(x + 4). 16. (x-3)(x-3)(x-4). 

8. (x-l)(x2+5x4 6). 17. (x + 2)(x2 + 6x + 2). 

9. (x-l)(2x-l)(2x + 3). 18. (x + 2)(x2 + 3x+l). 

Exercise 47. Pagre 105. 

1. a(a + 3)(a-3). 8. (x* + 2/*) (-^8 _ ^^4^4 + 2^). 

2. X2(2X+1)(2X-1). 4. (x2 + y2)(a.4.y)(a;-y). 

6. (x + y)(x2-xy + 2/2). 

6. (x + y)(x2-xy + y2)(x-y)(x2 + xy + !^). 
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:«a;4-7y)(6x-7y). 21. (x + 6)(«-12). 

>;2 + y2)(x*-x2y2 + y*). 22. (2a-3)Xa-2). 

;a;-7)(a;-7). 23. xy^x-i^ -Sxy), 

;«+o~6)(x-a + 6). 24. (x2+i)(x+l). 

a +m + n)(a-m-n). 26. (3aj - 2)(aj+ 1). 

;x-2)(«-9). 26. (a? - 6)(« - 10). 

x-5)(x + 0). 27. (3a + 2)(3a + 2). 

>; + 4)(a; + 9). 28. (a + 6 - c)(a - 6 + c). 

;a; + 3)(ac-16). 29. (« + 2)(a;- y). 

;x-3)(«-12). 80. (a2-3)(3x + 2). 

;x-10)(x+ll). 81. (x-y + 6)(x-y-&). 

;2x-y)(x + 2y). 82. (m - n+ l)(m - n - 1). 

'i + 4)(i?- 10). 83. (x + 36)(x + 2a). 

;x2 + xy + y*0(x2 - xy + 2/2). 84. (x - w + n)(x - w - n). 

3x2 + 3 xy + 6y2)(3a;2 « 3a;y + 5y2). 

:x + y + 2)(x + y-2). 40. (H-a + 6)(l-o-6). 

;2x + 7)(3x-ll). 41. 3x2(x2-2x + 3). 

;a; + 6y)(x-13y). 42. (x2-2)(x-5). 

:x2 + 3x + l)(x2-3x+l). 48. (x-6)(x + a). 

;x + 2a)(2x-3y). 

!« + y)(x* - x8y + x2y2 - xy« + y*). 

;2x - c)(16x* + 8cx8 + 4 c2x2 + 2c«x + c*). 

a2 + 4y2)(a4 _ 4a2y2 + iQyiy 

S + x)(9 - 3x + x2)(3 - aj)(9 + 3x + x2). 

'x^+ y^) (x*- x2y2+ y4) (x + y) (x-y) (x2+ xj/ + y^) (pfi- xy -\- y2). 

;o2 + 2a6 + 6-2 + l)(a + 6 + l)(o + 6-1). 

:4x2 + 9)(2x + 3)(2x-3). 62. (x2 + x + l)(x2 - x + 1). 

:3x - 4a)(9x2 + 12ax + 16 a2). 

:« + y)(«2 - «y + y2)(a^ - xV* + »«). 
;« - y)(«2 + xy + y2)(x6 + xv* + 2/«). 
a* + 16) (a2 + 4) (a + 2) (a - 2). 
l-« + y)(l +x-y +x2-2xy + y2). 
:x2-6)(x* + 6x2 + 36). 66. (a + 6 - c)(a - 6 + c). 

a + 7)(a-ll). 67. (x- 2y + «)(x-2y - «). 

a + bXa^-ab + b^ + 1). 68. (a + 26 - 3c)(a - 26 + 3c). 
o- 6)(«* + a6 + 62 + l). 69. (2x - 3y + 0)(2x - 3y -«). 
>-&)(« + & + !)• 70. (a+6+c-d)(a+6-c+d). 

;x-l)(x2 + x+l)(ax + 6). 71. (a+36)(a-36 + l). 
;x-y)(x-3y). 72. 6c2(c + 3)(c - 6). 

l-6xy)(l -Sxy). 78. (x + y)(^a + c)(a - c). 

;x2 + 4 ax + 16 a2)(x2 - 4 ax + 16 a^). 
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76. 9x(pfl-xif-ty'^). 78. x(x + lOa). 

76. (a + 6 + c)(a + 6-c). 79. (« + « - y)(« - « + y). 

77. (y-{-a'^c)(y-a' c), 80. (2a2+3a-l)(2a-l)(a-l). 
81. (a-6+2a;-3y)(a-6-2x+3y). 82. 2(x-y)(a;-i^+o)'. 

83. (a + 6 + l)(a + 6-a6-l). 86. (« + y + «)(ac - y - « + 1). 

84. (x+l)(a!2-2x + 5). 86. (x - y - «)(x~ y - «). 

87. (a + & + c)(a + 6 - c)(c + a - 6)(c - a + 6). 

88. (x-l)(x + 3). 91. (x + l)(x-l)(x2 4-9). 

89. (x-5)(x+8). 92. x2(x + 4)(x - 6). 

90. (x+l)(x-10). 93. (x2 + 3)(x2-17). 

94. (x-2a)(x-8a). 96. (x2+3xy-3y''i)(x2--3xy-3y2). 

96. (1 + «)(!- 10 x). 98. (x - y)(x + 2 y). 

97. (x + 3y)(x + 4y). 99. (x-y)(x + 4y). 

100. (x2 + 2/2 + 2 y2? + «2)(x + y + ;5)(x ~ y - «). 

101. (x-y)(x-y)(x-y). 109. B a\a^ -^ 6 ab - S b^") . 

102. (x + l)(x-l)(x-2). lib. 6a(a-2 6)(a-3 6). 

103. (x-2)(x + !)(« + 4). 111. (5a + 2x-2)(5a-2x). 

104. 3y2(x-y)(x + 4y). 112. «y(x + y)(x - y)(x - y). 
106. (a+&)(a-6)(a2-a6+62). 113. (3a- 2 6+ l)(3o + 2 &). 

106. (a + 2c+l)(«-^c). 114. (x-y)(x2 + xy + y2-2x). 

107. (2a+3 6+c)(2a+3 6-c). 116. (x~y - l)(x - y- 1). 

108. (5x + 6)(3x-a). 116. (a+2)(a-2)(a-2c+l). 

117. (a + 6-c)(a-6 + c + l). 

118. (X - 2 y)(x2 + 2 xy + 4y2)(« + 2 n)(« - 2 n). 

119. (6 + c)(6a + 36+l). 120. (2 6 - x)(a - c + 6). 
121. (x2 - a6 + o^ + 62) (x2 _ a6 - a2 - 62). 

Exercise 48. Page 110. 

1. 24 a2. 11. x + 4. 21. x + 3. 

2. 9x8. 12. x-4. 22. x - 6. 

8. 6a2x2. 13. x-4. 23. 3a2-9a6. 

4. 4x2. 14. 3x-2y. 24. 3xy-3y2. 

6. 12a2c. 16. x + 1. 25. l+4c2. 

6. 2 (a + 6)*. 16. x+5y. 26. 3x-l. 

7. 4(x+y)2. 17. x2(x-6). 27. x + 6. 

8. (x + 2)2. 18. x-3y. 28. 2x + 3y. 

9. 6a26(a + 6). 19. l-4x + 16x2. 29. x + y. 
10. x2-3x. 20. x2 + 9. 

Exercise 49. Page 112. 

1. x8y». 8. 12x8y8. 6. 84x«y7. 

2. 6a262c«. 4. lOa^d^ "6. 30x2«». 
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7. 


a26«c». 9. x2(x + i). 


8. 


x^z\ 10. x(x + l)(a;- 


18. 


(x + 2)2(x + 3). 20. 


14. 


(x-4)(x + 6)(«-6). 21. 


16. 


(y-6)(y-6)(y4-7). 22. 


16. 


(«-4)(2^+5)(;5-6). 23. : 


17. 


(a + 6)*^(a - 6)2. 24. 


18. 


(a + 2 c)2(a - 2 c)2. 25. 


19. 


4xM«+2/)2(x-y). 26. 


27. 


(x + y)(x + 2y)(x + 4y)(x-7y). 


28. 


(x-2y)(x-3y)(x-4y). 
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11. ah{a-^h). 
-1). 12. a(a + 2)a. 

(x + 2)(x + 3)(x + 4). 

(i + y)(i-2/)(i + y + y'). 

(a; + y)-^(x - y)2. 
x(x-3)(x+5)(xH3x+9). 

(x--a)(x -6)(x-c). 



Exercise 50. Paere 119. 

1. H.C.r. = 4x-6; 

L. C. M. =(4x - 6)(x + 2)(x2 + 3x + 3). 

2. H. C.r. = x-2; 

L. C. M. = (x - 2) (2 x2 - 2 X + 1) (8 x2 - 7 X + 3). 

8. H. C. F. = 3 X + 4 a ; 

L. C. M. = x(3 X + 4 a)(x - o)(2 X - 6 a). 

4. H. C.F. = 3x-7; 

L. C. M. =(3 X - 7)(x2 - 2x + 3)(2 X - l)(x + 3). 

6. H. C.F. = c2.^c-l; 

L. C. M. = 2 c(ca - c - l)(c - l)(c2 4- 1). 

6. H. C.F. = a2-4ax + 4x2; 
L. C. M. = 2 (a - 2 x)*. 

7. H. C. F. = 7x2 + 6x + 5; 

L. C. M. =(7 x2 + 5x + 5)(x - l)(x + 1). 

8. H. C. F. = x2 - X - 6 ; 

L. C. M. =(x + l)(x - l)(x + 2)(x - 2)(x + 3)(x - 3). 

9. H. C. F. = 2x2-x-6; 

L. C. M. =(2x2 - X - 5)(x + 2)(2 X - 1). 

10. H. C. F. = 3x + 2; 

L.C. M. =(3x4-2)(2x2-2x-3)(4x2-3x-8). 

11. H. C. F. = 2x + l; 

•L.C. M.=(2x+l)(x + !)(«- l)(3x + 2)(3x- 2). 

12. H.C.F. = x2-7x+12; 

L. C. M. =(x - 3)(x - 4)(x - 2)(x - 6). 
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18. H. C.F. = 2a;^7; 

L.C. M.=(2x-7)(2x2 + 6a;+13)(6a;«+7x + 6). 
14. H. C.F. = xa-2a; + 3; 

L. C. M. =(a;a - 2a; + Sy(pfi + 2 x + 3). 
16. H.C.F. = «2-8; 

L. C. M. = 2x(«2 - 8)(2 X - 3)(2xa + x + 2). 

16. H.C.F. = 6x-l; 

L. C. M. =(6x - l)(2x^ + X + 3)(4xa - 8x + 1). 

17. H. C. F. = x2 + 2ax-a2; 

L. C. M. =(x2 + 2ox - a2)(2x + 3a)(4x + o). 

18. H. C. F. = x2-ax + a2; 

L. C. M. = 4(x2 - ox + o2)(2x - 7 a)(x - 4a). 

19. H.C.F. = x2 + 5x+l; 

L.C. M. =(x2 + 5x + l)(2x2 - X + 3)(3x2 - x + 2). 

aO. H.C.F. = 2x2 -3x4-3; 

L. C. M. = 2(2x2 - 3x + 3)(6x + 8)(10x2 + 15x - 1). 

21. H. C.F.=2x-3; 

L.C. M. =(2x - 3)(x + 3)(x - l)(x2 _ 2x+ 3). 

82. H.C.F. = x2-3x + l; 

L. C. M. =(x + 3)(x2 - 3x + l)(x* - x2 - 3x - 8). 

23. H. C. F. = x-y; 

L. C. M. = x(x - 2/)(4x + 3y)(3x2 + y^h 

24. H.C.F. = 4x-6; 

L. C. M. =(4x - 6)(2x8 + a? + « + 5)(x2 + 3x + 3). 
26. H. C.F. = 2x-3; 

L. C. M. =(2x - 3)(x + l)(2x - l)(6x - 2). 

26. H.C.F. = 3x-2; 

L. C. M. = 2x(3x - 2)(2x2 - 8x - l)(x» - x2 - 1). 

27. H. C. F. = 2x2-x + 3; 

L. C. M. =(2 x2 - X + 3)(x2 - X - l)(x + l)(2x - 1). 

28. H. C. F. = 3ai2-x + 4; 

L. C. M. =(3x2 - X + 4)(x2 - 2)(2x + 6). 

29. H. C. F. = 3x2-x + l; 

L. C. M. = x2(3x2 - X + l)(x + l)(x2 + X - 1). 

80. H. C.F. =x + 3; 

L. C. M. =(x + 3)(2 x2 - X + !)(« - l)(3x - 4). 
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81. H. C. F. = a(2x2-3a;+6); 

L. C. M. = 2flc(2a;2 - 3x + 6)(2 - Sx^)(x^ + 4x + «). 

82. H.C.F. =a;2-4x-l; 

L. C. M. =(x2 - 4x - l)(x2 + 3x - l)(x» - 2). 
88. H. C.F. = a(o-2); 

L. C. M. = ala - 2)(2a2 + 2 a + l)(3a2 + 6a + 8). 

84. H.C.F. = x-2a; 

L. C. M. = 2(x - 2a)(3x2 - ox + a^)(x^ + a^)(a + a). 

85. H. C. F. = 3x2 + x-2; 

L. C. M. = (X + l)(3x - 2)(x2 - 3x8 - 2)(2xa - 3x - 1). 

86. H.C. F. = a(2a--3x); 

L. C. M. = a2x(2 a - 3 x)(a + 3 X) (a - x)(3 a - x). 

87. H.C.F. = a(a2~2a + l); 

L. C. M. = 6a2(a - l)2(a2 + 3)(a2 + o - 1). 

Exercise 61. Pagre 122. 

1. H. C.F. =2x-l; 

L. C. M. =(2x - l)(3x + 2)(x + 4)(x - 3). 

2. H. C.F. =:a + 6; 

L. C. M. = (a + by (a - b) (o^ + a6 + 62). 
8. H.C.F. = x-a; 

L.C.M.=(x-a)(x-4a)(x-2a)(3x-7o). 
4. H. C.F. = x-2; 

L. C. M. =(x - 2)(x + 3)(x.- l)(x + l)(x + 4). 
6. H. C.F. = x-3; 

L. C. M. =(x - 3)(x - l)(x - 2)(x - 4). 

6. H. C. F. = l; 

L.C. M. =(2x + 3y)(3x - y)(x + 4y). 

7. H. C. F = 1 ; 

L. C. M. = 2a2(l - a)(4 - 3 a)(2 - a)(2 + 3a). 

8. H. C. F. = l; 

L. C. M. = 8x(2x + 8)(3x - l)(x + 5). 

9. H. C.F. = 3x-a; 

L. C. M. =(3x - a)(0x2 + 3ax + a2)(2x + a)(5x + 6). 

10. H. C. F. = x-1; 

L. C. M. =(x - l)(x2 + a; + l)(2x + l)(3x + 2). 

11. H.C.F. = 1; 

L. C. M. =(3x - 2)(2x + l)(7x - 1). 
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12. H.C.r. = 2; 

L. C. M. = 12(2« - l)(3x + 2)(2x + 1)(« - 4)(« - 3). 

13. H. C. F. = x-l; 

L. C. M. =(« - l)(2a; + 5)(3a; + 2)(2x + 3). 

14. H. C.F.=a;+l; 

L.C. M.=(x+ l)2(x- l)(3a;- 1). 



1. 

2. 

3. 

4. 
17. 
19. 
20. 
21. 
22. 
26. 
27. 



26 
3 a' 
1 
5ac 
2x 
3/ 

6m6 
7n2* 
x-i 



Bzercise 52. 

5^22 



6. 



18. 



2x-7 

2x + 3a 
4x2-6ax + 9a''«* 
x — y - z 



Sx 

4i>' 
2g2 
3a2/«* 

7 a^ftc. 

a; + 4 _ 
2«+3' 



x^-xy-^y^ 

x — y 
20 + 3 
3 a 4- 5* 
g + 6 — c — d 
a + c — b — d 
1 



23. 



24. 



25. 



a-\-b—c 
a'\-b-\-c 
x—a-\-b 



x+a- 
x+g 



X— 0+6 



(g + 6-c)(6-g + c) 



9. 



10. 



11. 



12. 



Paere 124. 

2c 



3g«6 

4x 

2q-3c 
2g 
3g 



13. 



14. 



6 + 1 
5(a-c). 

15. x2-xy+y2 
» + y 
x2+3x+9 



g + 2 



16. 



x+6 



28. 



29. 



30. 



31 



33. 



36. 



a;2 - 2 X - 2 
3 x2 - 6 X + 4* 

x2 + X - 2 
x2 + 6x + 5' 
3x2-f 2x+l , 

3x2-x -2 * 
a;2 + X - 6 

X2-1 

x2 + 6x + 4 
2 x2 4- 7 X + 3* 
X — 5 



x + 5 
x + 6 



34. 



2X--8 
3x + 2* 



' + X-2 



1. - 



2. - 



3. - 



x2+3xy+9y2 
b 
c 
2g 



Bzerolse 68. Page 127. 
6. -^^"^ 



4. - 



2 o + 3 6 

x±\ 
4x 



6. 



7. - 



x + 2 


3(g + 6) 


4 


g + 6 + c 



8. - 



9. - 



10. - 



a-b 

x + c 


c + d 


g-64- 
x-g — 


c + d 
b 



x + g — 6 



ANSW£BS. 23 

Bzerclse 54. Pagre 128. 

1. x + S--~- 6. 4x4-13 —. 

4iX X — 4 

2. X-2-A. 7. 3x-4-^^±li-. 

3x X2 + X-3 

8. x2 + xy + y2+J-l^. 8. x + 3 ^-±-i — 

x-y x2 + x-2 

4. x2-xy + 2^--^^- 9. 2x+6a--^^^i±;2.. 

x+y 2x~3a 

6. a2-2ax + 4x2 ^. 10. x + 1-- ^"""^ 



a + 2x 5a;2 + 4a;_i 



Bzercise 65. Pagre 129. 



a + 6 x-3 " a— X * a+b 

a 2 ax ^ _«!_. g6x-3o ^ 2x2 



a + x a + x 4 X — 3 



1 



Exercise 66. Pagre 131. 

• 3(3x-7) . 4x-9 g l-2g 

18 * 18 * * ' l-4a2' l-4aa' 

2 3 x(a - 2 x) . 3 x2 - 2 q ^ (4 - x)2 

9ax ' 9ax ' ' IG-x^' 16-x2' 

3 4 (x - 2 y) . x(3x-8y) ^^ a^ . a(9 + 3a + q2) 

10x2 ' 10x2 * * 27 -a8' 27 -a* 

^ 12a(4q-6c) . 6(3q-2c) ^^ 4q2 + c2 . (2 q + c)2 

60q2c ' 60q2c ' ' 4q2-c2' 4 q2 - c2 ' 

g 6(l4-x) . 6 j2 x2 4- y2 . 6x-2y 

l-x2 ' l-x2* * 25x2-4y2» 26x2-4y2' 

g x + 3 . 2 (X 4- 2) j3 (x4-2)2 . (x - 2)2 

(x4-2)(x4-3)' (a;4.2)(x4-3)' ' x2 - 4 ' x2 - 4 ' 

- a(x 4- a) . q2 -^ 8 x2(q ~ 6) . xy 

x2-q2'x2-a2' ' 0(a2-62) ' 6(q2-62)' 

^g 30(4x4-1) . 5C2X-1) . 3(3x4-2) 
16(x-2) ' 16(x-2)' 15(x-2)' 
16 3(q-&m) . 12 x . 4(c-6m) 
12x ' 12x' 12x 

a — c , h — c 



17. 



(q - 6)(q - c)(6 - c) ' (q - 6)(a - c)(6 - c) 
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18. Ei£±ll. ^(^-1) . ^L. 
j9 a(a + &) . 6(a — 6) . c 

20. ^ + A 



(x + i)2' (x-f 1)2' (x + iy-i 

22 X —c . X — z . x — y ^ 

(«-c)(x-y)(x-2j)' (x-c)(x-y)(a-2j)' (x-c)(x-y)(x-«) 
x-1 X--2 . x-3 



22. 
28. 



(x-l)(x_2)(x-3)' («-l)(x-2)(x-3)* (x-l)(x-2)(x-^ 

X — 3a 1 , X — 2a 

x2-5ax + 6a2' x2-6ax + 6aa' x^-Sox + Ca^* 



Exercise 57. Pagre 133. 

g 11 -2x ^Q lOx-18 



1. 


2x4-2 


6 


2. 


x-4 
4 

7x + 5^ 
24 


3 


4. 


36-26X 



K 2x2H-24x-6 
^- 8^5 



6 9x 

7 i^. 11 3x' + 53y2 4-2xy 

a^ ' x^ 

8. 29x -f- 16 22 ggft + ftgc-foc^ 

15 abc 

14X-87. 23 ^L. 

40 62^-^2 



Exercise 68. Pagre 134. 



J ^^-r X 4. 0. - 9ac 



g 2x.v-2y2 
2. ;^^. • (x + y)2- 3^ 2x» 



3. 
10. 



2x + l 


a;2 + x _ 30 


2x 


X2-1 


1 


x-1 


2 a8x + 2 a2a;2 4 


a*- 


2 


x8 + 3 x2 + 2 X 


1 


a-3 


&8 



a8~27c» 



1 



1 4- x* + «* 



a2-62 9. 0. 



11- -TT^r^TT-Trz' W. -i^. 17. 2 



14. 


x-hy 


15. 


X 


x2-4y2 


1A 


2-y 



X 

3x2-2ax-6a« 



12. — ^:- 15. , -^ , ■ 18. 

(X - a)» 

13 ^^ 16 2-y -Q 8ax4-7qg 

' (a + 6)«" * y(y2-l)* ' x8-8a»' 



ANSWEBS. 25 



20. '^-^i^. 22. .:-Jk. 24. ^"^ 



«8+l 4-x2 (x-2)(x-3) 

21. 3^+?. 23. _5a_. 35 0. 

aj»~27 a; -6a 

OA — 17 a 27. ^ 



Ja - l)(6a + 3)(a + 4) (2 + 3a;)(l - 2a;)(l + x) 



Exercise 59. Pagre 137. 
1 ^^ 3 2a g 2x-3 



x2-l 4a2-0 x(4x2_i) 

2 ^^ 4 ft Q 3x^4- a'* 



a + x a — 6 X* — 2 a^x^^ + a* 



7. ^1^. 



8. 0. 9. -1. 10. 0. 

-. 12. 1 

(a — 6) (6 — c) (c — a) «(y — «)(;? — x) 



11. lO6-0a-c j2. i 18. 0. 



Exercise 60. Pagre 139. 
8x J J 1 21. x2. 22. hcd. 



1. 
2. 


7a3c2 


3. 


10 62wix2 


lacy 


4 


Smn 


6. 
6. 


10 xy 

4a^b 

Txy 

32,2. 

50 


7. 

8. 


4x(x-y) 


x2 + y^ 
3x-l 




X--2 


9. 



20x 


10. 


2a 



3(x -y) 

12. («-ft^' 
6 

jg xCa + 2x) 

a2 

14. ?i±^. 

X 

^ - ax + g^ 



15. 



x-3a 
a + 6 



jg a^ + q6 + 6^ 



23. 


y(« 


-y)(x+2/)» 




X 


24. 


1 
6* 




25. 


1. 

a 


26.-«. 


27. 


a — 


fi-c 


a + & + c 


28. 


2x2 


+ 2X + 1 



17. ^ + ^ «o _A 



x+3 x-a 

19. 2£±1. _^ 1 



a 
y 31. 



20. 2L-2X 



a(a2 - a6 + &«) 



a - 6 ' y 82. 1. 
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4. 



20 

Syz 
Say 
8c' 

2acm 

3 
6a262 





6c* 


6. 


a6c. 


1 


« + y 




z 


9 


xH + xy 




X«2 — yz 



10. 



a62 



Exercise 61. Paere 142. 



7. 
8. 



«-2a 

gy 



2c+l 
3x4-2y 

2-x 
(x-2)(a;-4) 

11. 1. 

6. 



10. 



12. 



13. 


y 


14. 


3a 


2 6(a-6) 


16. 


c — o + ft 


c — a — 6 


16. 


X- a4- 6 


x + — 6 


17. 


1. 


1ft 


x — y — z 



x + y + z 



Exercise 62. Pagre 144 

c 
X4-1 



8. -25. 



X- 



a8 _ ^25 _ fl552 ^ 58 



6. 



11. 



5. ^±i^. 
x-y 

m 4- n 



w — n 



12. 



6c + gc + q5 



18. - 



a2c + ah^ + 6c2 

1 



19. -I 



bc(a — 6 + c) 
m^ + mn 4- w^, 

WW 

2 6c 



14. 



15. 



x^ - X + 1 
2x-l 
4 



c(a — 6 - c) 



16. 



k2- 



C8 

1. 9. 



y^ + 1 



a-a - y2 ^ J 

17. 1. 18. 

3a4-3 

3Q 4xy(x2 + xy + y^) 

(x8 4-y8)(x4-y) 

X + yg + X* 23. a; + y + g 

1 + aj^ 'x — y4-« 



8. 2. i. 

3xg + 4x-l 

3 x2 + 7 X + 3* 

X 



Exercise 63. 
3. 6. 



(x-l)(x-2)(x-3) 
8a8 



68 



12 



(a*-4)(a*-l) 



8. 

9. 

12. 



Pagre 146. 

X- w 



x(x+y) 
x-1 



10. 



x-2 

(x+l)(a; + 2j 



a+b 
11. a6c. 



(x+2)(x + y) 



13. 2. 
14 



1 



2x2-1 



15- ^-T* 

c(x + 2 c) 

16. 2. 



ANSWERS. 27 

17. ^^ . aO ^±^. 28. -5i±^. 
aj2 - 1 x-y (6 + a)2 

18. 1. 21. 0. 24. -J—. 25. x-2y. 



19. 1. 22. I. 26. 



1-x 
ai -t- &2 ^ ca 
abc 



Exercise 64. Paere 140. 

1. a;=-6. 6. a;=7. 11. x=4. 16. x=-7. 21. x=7. 

2. x=-5. 7. x=7. 12. x=13. 17. x=l. 22. x=0. 

3. x=-f. 8. x=-J^. 18. x=3. 18. x=i. 23. x=2. 

4. x=2. 9. x=J. 14. x=}. 19. x=8. 24. x=l. 

6. x=2. 10. y=24. 15. x=yV 20. x=4. 25. x=J. 

Exercise 65. Pagre 151. 

1. x=-9. 3. x=4. 5. x=3. 7. x=7. 9. x=4. 

2. x=8. 4. x=4. 6. x=-2. 8. x=4. 10. x=5. 

Exercise QQ, Pagre 152. 

1. «=i^^. 8. x = ^. 15. x=-!L-. 

a — 36 m n — 1 

2. x = ^^. 9. . = 1. 16. x=«;i^. 

2 a 6" + a6 

8. x = «5— 10. x = «?^^. 17. x=-5»-. 

a+6+c 6-4a a + 6 

4. x= K^ + c) . ^^,^^__abcd „. ^ = i|i^. 

264-c — a a6 + 6c + ac 46 — 3a 

5. x = ?5. 13. a, = a&±c!±a!6^. 19. ^^6m(m + n)^ 

c a2-6c o 

3 ^^6m-cn-d>i, 3aa-3«6, jjo. x = «?^. 

6 86- 3a a6a-a8 

7. x = — . 14. x-6a. 21. x = -. 

n c 

22. j;- qft-«c + 36 + 3c 2^ j.^ gft 

6 + c * 6 — a 

26c 86. ^^ 6'c+&' + c'-«c . 

88. x = 0. 87. » = fc 
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89. 
81. 
88. 
83. 
47. 
48. 
49. 
50. 
51. 



67. 
68. 
70. 
71. 
78. 
76. 
76. 
77. 
79. 
80. 
81. 
88. 



Exercise 67. Pagre 154. 

60. 8. 00. 6. 43 ; 20. 9. 66 ; 

46. 4. 42. 7. 86 ; 36. 10. 08 ; 

51 ; 62. 8. 07 ; 29. 11. 407 

15. A, 60 years ; B, 12 years. 

16. A, 60 years ; B, 10 years. 
19. Father, 64 years ; son, 16 years. 

80. 20. 81. A, 90 years ; B, 30 years. 

88. Father, 64 years ; son, 11 years. 

88. Length, 36 feet ; breadth, 26 feet. 

84. 676 square feet. 

85. Length, 23 feet ; breadth, 17 feet. 

86. Length, 21 feet ; breadth, 13 feet. 

87. Length, 13 feet ; breadth, 9 feet. 

88. Length, 34 feet ; breadth, 26 feet. 
80. IJf 84. 10[j. 89. a hour. 

85. 10. 86. 12. 40. 



16. 18. 


32; 7. 


11. 18. 


11 years. 


43. 14. 


10 years. 


17. 20. 




18. 16. 





1*. 

9A. 



87. 3^. 41. 

38. S^j. 48. 

10 J J minutes past 2 o'clock. 53. 

21^ minutes past 4 o'clock. 54. 

32^1^ minutes past 3 o'clock. 57. 

43^ minutes past 2 o'clock. 58. 

6^ minutes past 4 o'clock ; 59. 

38|^ minutes past 4 o'clock. 60. 

38|^ minutes past 1 o'clock. 64. 
65 



lA. 

16 hours. 
8. 



63niiles. 

18. 

6| miles. 

400 miles. 



323^^ minutes past 6 o'clock. 
300. 55. 600. 56. 700. 
Dog, 1440 ; rabbit, 1800. 
$66,600. 61. $7400. 

$39,040. 68. 60. 

$326,000. 68. 80; 81. 

49 ; 60 ; 61. 



16 gallons of water ; 64 gallons of alcohol. 
Length, 32 feet ; breadth, 24 feet. 

88. 42f minutes. 84. 



62 ; 12. 

201 ; 39. 69. If 85. 

27^^ minutes past 2 o'clock. 

36. 78. 30. 86. 

61 ; 30. 74. 1^^ days. 87. 

30 days. 88. 

144 square feet. 91. 

12 miles. 78. 18 miles. 98. 

Hare, 1200 ; dog, 960. 98. 

49]^ minutes past 3 o'clock. 94. 

108 miles. 96. 

6) minutes. 97. 



350. 



Length, 40 inches ; 
breadth, 21 inches. 

8 days. 89. 7^1^ miles. 

63. 90. 40|f. 

A, 14 years ; B, 36 years. 

A, $26; B, $6. 

S2^ minutes past 12 o'clock. 

$32,000. 95. 4^ hours. 

28f miles. 

Tin, 37 ; lead, 23. 



ANSWERS. 29 

98. Gold, 380; silver, 160. 108. $9804.80. 

99. 4. 101. 3700. 104. A, 2J|; B, 3^; C, 4Jf. 
100. 1 A mUes. 108. 70. 106. Hound, 600 ; fox, 000. 



Bxerciae 68. Pagre 170. 
1. ^«^ miles. 8. ^-=4^. 5. «^ 



b+c c+1 6+c 

2. -^. 4. ^^feet. 6. ^-±^. 

b — a b — a b -\- c 

7. ^(^ "" ^) pieces of 1st kind ; ^(^ - ^) pieces of 2d kind. 
b — a b — a 



Bxercise 60. Paere 172. 

1. 26; 16. 9. 6%. 10. 6%. 

2. 60° 46' ; 39° 16'. 11. 3 years 6 months. 

8. 86° 23' 7"; 30° 1' 23". 12. 20 years. 14. $1250. 

4. 2Adays. 18. $637.60. 16. $40,000. 

6. 9371.26. 7. $2880. 16. 9 years 4 months 16 days. 

6. $118.76. 8. 9%. 17. $20,000. 18. 4|%. 



Exercise 70. Pagre 177. 

1. a; = 6; 4. x = 9; 7. « = 15; 10. x = -2; 18. x=9; 
y = 7. j/ = 2. y = l. y = 7. y=-3. 

2. a; =10; 6. a; = 13 ; 8. x = 2 ; 11. x = 23; 14. x=-ll; 
y = 4. y = ll. y = 13. y = --7. y=7. 

8. x = 3; 6. x = 19; 9. x = 6 ; 12. x = 16; 
y = 6. y = 4. y = 6. y = 7. 

Bzerclae 71. Page 178. 

7. x = 3; 10. x = 10; 18. x=-3; 
y = 7. y = 7. y=-7. 

8. x = 14; 11. x=-4;14. x=-7; 
y = 7. y = 8. y = 2. 

9. x = 7; 12. x = 12; 
y = - 3. y = 6. 



1. 


* = 7; 


4. 


x = 9; 




y = 2. 




y=10. 


8. 


x = 6; 


5. 


x = 7; 




y = 4. 




y = 9. 


S. 


a; = 17; 


6. 


X = 2; 




y = ll. 




y = l. 
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Exercise 72. Paere 170. 



1. 


a; =17; 


5. 


a =31; 


9. 


a; = 20; 


18. 


x = -4; 




y = 13. 




y = l. 




y = 13. 




y=-2. 


2. 


x = 7; 


6. 


a; = 13; 


10. 


x = 2; 


14. 


x=-26; 




y = 7. 




y = n. 




y=ll. 




y = 160. 


8. 


a; = 2; 


7. 


X = 5; 


11. 


a; = 23; 


15. 


x = 35; 




y = 9. 




!/ = 7. 




y = -l. 




y = 20. 


4. 


x = 3; 


8. 


x = 7i 


13. 


x = 16; 


16. 


x = 3; 




y = 21 




y = 17. 




y = 8. 




y = 20. 



Exercise 73. Fagre 180. 



1. !(! = 1; 6. x = ll; 11. x = 3; 18. a; = 15; 19. a = 19; 



y = 2. 



y = 7. 



» = 2. 



y = 60. 



y = 2. 



2. 


x = 6; 


7. 


x = 2; 


12. 


X = 6 ; 16. 


x = 9; 


20. 


x = -3; 




y = 12. 




y=2. 




y = 5. 


y=8. 




y = 122. 


3. 


x = J; 


8. 


x = 13; 


18. 


x = 19J; 17. 


x = 6; 


21. 


x = ll; 




y = i. 




y = 10. 




y = -17. 


y = 5. 




y = 10. 


4. 


x = 9; 


9. 


x = 7; 


14. 


x=7; 18. 


x = 3; 


22. 


x = 9; 




y = 7. 




y = 10. 




y = 8. 


y = 2. 




y = 7. 



5. X = 12 ; 10. X = 7 ; 



r = 6. 



y = 6. 



Exercise 74. Pafire 183. 



1. x = 



y = 



■" 2 ' 
2 



2. x = 



y = 



m'r — mr' 
m'n — mn' 



J. _ 6^c + be' , 



■a6' + a'&' 



y = 



aft' + a'b 



a6 + c 



6. x = 



y = 



a6 + c 
qftcd . 

bd-\-a' 
abc 

bd + a 



6 3;= «^+<» ■ 

a'6 + a6'' 



y = 



6' -6 
ab' -f a'6 



7. x = 



2a. 
3 ' 



y=: 



aj = |^6; 
6 



9. x = 



y=: 



AirSWEBS. 
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,n e — an — bm . 18. x = a; 

^° * 26 • y = b. 

-I- 

12. X = a + 6 ; 
y = a - 6. 



15. aj = 



16. « = -^; 



a + 6' 

c 
a + & 
df+263_6a2. 


3a 
df_62 + 3a2 



y = 



a + 6 



17. a.^(r»-a)(n-a). 
b — a 



36 



y = 



a-6 



Exercise 76. Pagre 186. 



1. aj = 6 
y = 6. 

2. a; = i 

3. x = 3 
y = 4. 

4. « = i 
y = i. 

5. x = J 

6. a; = i 



7. « = 

8. aj = 

y = 

9. x = 



w + n' 


2 




m — 


n 


m — 


n 


6- 


c' 


n - 


- m 


6»- 


- cm 


ws- 


- nr 


a«- 


-bn' 


nr - 


ms 



10. X= «K« + ft) ; 

c(a^ + ab -{■ b^^y 



y = - 



a 4- 6 



11. 


X 


5 

11a 




y 


5 
~4b 


12. 


X 


1. 

~b' 



ar— bm 



y = ; 



Bxerclse 76. Page 188. 



1. 


a;=-3; 


4. 


x = 13; 


7. 


x = 7; 


10. 


x = 15; 




y = ii; 




y = i7; 




y = -3; 




y = f; 




» = 17. 




« = 16. 




« = 1. 




« = 3. 


2. 


« = 2; 


5. 


x = -2; 


8. 


x = 6; 


11. 


x = 100; 




y = 3; 




y = 19; 




y = 5; 




2/ = 77; 




;5=4. 




« = 27. 




« = 5. 




« = - 21. 


3. 


05 = 4; 


6. 


X = 20 ; 


9. 


x = ll; 


12. 


X = 10 ; 




y = 2; 




y = l6; 




y=-i; 




y = -i2; 




«=2. 




« = -10. 




« = 1. 




« = 14 
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18. X = 25j 

y = 15; 
«=-7. 

14. x=-18; 

y = i7; 

« = 16. 

15. aj = i; 

24. x= 2a6c 



1. 

2. 

3. 

4. 

6. 

7. 
21. 
22. 
23. 
24. 
25. 
26. 

27 

28. 
29. 
33. 

84. 

85. 
86. 
87. 



16. x = J; 

y = i; 

17. a; = -i; 

y = i; 

18. x = 6i; 

y = -i; 

25. 



dc+ftc— aft' 
2 q&c . 

ah-\-hc—ac' 
2abc 



26. 



2r 



ac+a6— 6c 



19. x = i; 

20. x = i; 

21. x = i; 

y = h 

x = 24; 
y = 60; 
« = 120. 

« = «. 



22. x = 



y = 



2 . 

a + 6' 
2 . 



23. X 

y 

z 

27. x = 

y = 
« = 

28. x = 

y = 
« = 



^ 2 

6 + c* 

= 5; 
= 4; 
= 3. 

i; 
i; 

V; 
V; 



Exercise 77. Page 100. 



A, $22; B, $26. 10. f}; f 15. 63. 

4.78; 1.0096. 11. ^, 16. 46. 

A, $260; B, $220. 12. tt- 17.47. 

60; 8. 5. 6.37; 1.26. 18. A- W- ^0. 

A, $31;B, $27. 8. ^. 14. 876. 19. 243. 

^. 9. ^. 20. 3 hours down ; 6 hours up. 

Crew, 7 J miles per hour ; current, 2J miles per hour. 

11 J miles ; 6 miles per hour. 

4 hours down ; 6 hours up ; | mile per hour. 

A, 6^ days ; B, 6^: days ; C, 14| days. 

A, 1 hour 46 minutes ; B, 3 hours 30 minutes ; C, 7 hours. 

A, 4f days ; B, 6f days ; C, l^ days. 

2 abc ^ x» 2 a6c j r^ 2 ahc 



'. A, 



-days; B, 



-days; C, 



days. 



bc-^ac—ab ' bc—ac-\-ab ac-{-ab—bc 

$2000; 6%. 80. $2000; 6%. 81. $6000 at 6%; $4000 at 6%. 
$26,000 ; 4%. 32. A, 6^ ; B, 6^. 

A, 63% yards a second ; B, 6J yards a second ; 
A, 12^ miles an hour ; B, 12J miles an hour. 
^1 7Jf yards a second ; B, 7J yards a second ; 
A, 16f miles an hour ; B, 16J} miles an hour. 
30 miles an hour. 88. Wheat, $1.00 ; rye, $0.76; 

60 miles an hour. oats, $0.33). 

Velvet, $12 ; silk, $2. 89. 900 miles. 



ANSWERS. 33 

40. 16 persons ;$ 76. 42. 2.16 p.m.; 18} miles. 

41. Cow, $60; sheep, $6. 43. 760. 
44. Length, 36 yards ; breadth, 10 yards. 
46. Length, 100 feet ; breadth, 60 feet. 

46. Length, 16 feet ; breadth, 9 feet. 47. 36. 

48. First person, $6000 at 4%; second, $7000 at 6%; third, $8000 

at 6%. 

49. $ 10,000 at 4 % ; $ 7000 at 4} %. 50. 48. 
51. $3000 at 4J% ; $4000 at 6 %. 

52 dmi^cn^^ll^ lOO(c-rl) 
«» — w dm — en 

68. ^^"^^ dollars; 1200 (a - 6) ^ 

m — n bm^—an 

54. $9000 in 6% bonds ; $9376 in 3%. 
56. A, 6 yards a second ; B, 4} yards a second. 
56. SO miles an hour. 

67. 30 at 3 for 6 cents ; 40 at 4 for 6 cents. 68. 760 square feet. 

69. 7 miles an hour ; 10} miles an hour. 

60. 6 quarts from first box ; 2 quarts from second box. 

61. 63 miles. 62. 480 at 16 for 26 cents ; 90 at 18 for 26 cents. 

68. A, 6 minutes ; B, 6 minutes 20 seconds. 

Exercise 78. Paere 204. 

1. _^ hours. 8. i^?^:^^ gallons of first kind; 
a — b a — b 

2. — ^^ miles per hour. ^^""^^ gallons of second kind. 
b — ac a—b 



Exercise 70. Pafire 207. 
1. a: = 19, 8; 6. x = 4, 9; 11. x = 21 

2. 



y = l, 3. 




y = 13, 6. 




y = 12. 


x=h 4; 


7. 


x = 6; 


12. 


x = 49; 


y = ll, 4. 




y = 2. 




y = 22. 


x = 6; 


8. 


x = 28, 18, 8; 


18. 


x = 32; 


y = 4. 




y = 1.8, 16. 




y = 2l. 


x = 19, 9; 


9. 


«=:3; 


14. 


x = 19; 


y = 1, 2. 




y = 5. 




y = 476. 


a; = 16, 7 ; 


10. 


x = 8; 






y = 2, 6. 




y = L 
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Bxerciae 88. Pagre 229. 

1. 17. 

2. 35. 
8. 112. 
4. 603. 

Exercise 80. Pagre 229. 

1. 3x4-1. 8. H-X + X2. 5. 3~x. 7. 1-y. 

3. 2x-a. 4. 1 + d. 6. 1 -3y. 

Exercise 90. Pagre 234. 



6. 


72.8. 


9. 


1.4464. 


18. 


0.8736. 


6. 


12.26. 


10. 


1.2703. 


14. 


0.9086. 


7. 


4.4310. 


11. 


0.3684. 


15. 


0.9352. 


8. 


2.1644. 


18. 


0.8780. 


16. 


0.4262. 



1. al 


18. 


1 


84. 


216. 


3. a*. 




a* 


85. 


-243. 


8. a*. 

4- (-8)*. 


19. 
20. 


4x 

—7 


86. 
87. 
88. 


-9376. 

7b. 
2. 


6. a*. 




4 


89. 


A. 


6. a*. 


21. 










a^2 


40. 


¥. 


7. a* + x* + 26i. 


22. 


36* 


41. 


b 


8. Jaj + ac*. 




a* 




Vi 


9. ^. 

10. v^. 

11. V^y/b. 

12. \/a62. 


23. 

24. 
25. 


32 X 2x^ 
3a*y2£f». 

X52«. 


42. 

48. 
44. 


bi 


«):; 


26. 


a»c8<|-i. 


45. 


1. 


i». ^ 


27. 


ac. 


46. 


1. 


y 


28. 


a262x-2y*. 


47. 


2. 


"• </?\ 


29. 


a8c-«. 


48. 


i. 


16. Va — V«c. 


30. 


32. 


49. 


6. 


16. V^ + </c^^. 


31. 


A. 


50. 


1. 


1 


82. 


9. 


51. 


2. 


17. — • 










0^ 


88. 


i. 


52. 


i. 
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Exercise 01. Pagre 236. 

1. a -6. 4. a8-4x2. 7. x-y. 

2. a + 2aV + 6. 5. x'^^-x-^y-^+yK 8. 1 + 6-^ + 6^. 

3. a-2aM + 6. 6. x + y. 9. 2a*6-i-20+18a"*6. 

Exercise 02. Pagre 237. 

1. a* + ah^ + 6^. 6. x^ - 2 x^ + 1. 

2. a*-a*6* + 6*. 6. x^ + x^y^ + yi 

8. a^ + aM 4- a^&* + 6*. 7. x*-2-3x"*. 

4. a^ -ah^ -\-c^h^-c^h^ + h^. 8. 3x^-2-x"i. 

9. x-3 + 2 x-V^ - 4 X-I2/-2. 

10. X* - x*(y* + z^) + (y* - y^z^ + «^). 

Exercise 93. Page 237. 

1. x3+l. 4. 2a-i + l. 6. w + l-m-i. 

2. 2a*-6i 5. 3a*-2 + a"i. 7. 7x*-2x*+l. 

8. x*-2. 

Exercise 94. Page 239. 



1. 


V5. 


5. 


2. 9. 


6V3S". 




12. 2J * . 
^/x-S 


2. 


V2. 


6. 


Vab. 10. 


■>/2a6. 




3. 

4. 


V3. 

V7. 


7. 
8. 


Va6. 


'# 




18. 6^ « . 

^2x2/ 








Exercise 96. Page 240. 




1. 


2\/7. 


4. 


6^. 7. 


2^4. 




10. 9V5. 


2. 


6V2. 


5. 


Qy/2. 8. 


3^. 




11. 4^. 


8. 


2^. 


6. 


4v^. 9. 


2^m, 




12. 18 v^. 


18. 


14\/3. 




21. 7v^. 




27. 


6x 


14. 


8mVw. 




22. -9-^3. 






6y 


15. 


3 62^1/^8. 




28. 5\/2. 




28. 




16. 

17. 
18. 


2a3\/a8c*- 
11 ^252 V6. 

14av^6. 




24. 24 v^. 

26. ,^^' V-y. 
3m» 




29. 
80. 


19. 
20. 


18 nv^. 
4xya^. 




26. ?^V56. 
3 




81. 


8 
V5. 
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Exercise 06. 


Paere 241. 




1. 


V2. 


4. ^VE. 


7. J\^. 


10. Jv^. 


2. 


JV6. 


5. .iV6. 


8. i^. 


11. ^. 


3. 


AV6. 


e. AV6. 


9. i^. 


12. ^. 


13. 




15. ^^/abx. 



16. -i-v^7aa2 
bx 


17. 




14. 


a 


18. 


Sxyz 



Exercise 07. Paere 242. 

1. Vl25. 5. v^. 9. v^^=Ty. 13. ^j^ 

2. V99. 6. v^'isS. 10. -V9^. 14. ^j-~ 
8. ^1. 7. ^^128. 11. -VlO^^. 15. J^- 
4. \/32. 8. Vs. 12. ^y/Wx. 16. -a/?^- 

Exercise 08. Pagre 243. 

1. ^^27; ^^/26. 7. ^^^; ^J^; '^^. 

2. vT96; v^5l6. 8. </^; v^; ^. 

3. </Si Vi6, 9. ^8; '^; ^&^. 

4. v^j \/6*. 10. v^V; v^a*6*c*; \'T«a. 

5. v'T26; y/15. 11. v^Cx-j/)2; v^(« + y)«. 

6. ^/6i; y/El2; v^66. 12. \/(a + b)^ ; ^(a - b)\ 

13. Ascending order of magnitude, VE ; -n/Ts. 

14. Ascending order of magnitude, Vi ; ^/S. 

15. Ascending order of magnitude, \/80 ; v^ ; VS. 

16. Ascending order of magnitude, V7 ; Vs ; VS. 
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Exercise 00. Pagre 244. 

1. 2VT1. 12. 6 VS. 28. (a-6)3V^. 

2. 6 Vs. 18. 11 V7. 24. (x + yyyfz. 

8. 6\^. 14. -V2. 26. (2a6-2a)Vc. 

4. 6v^. 15. 12 Vs. 26. (7a-2)\/a. 

5. J Vs. 16. 129 V6. 27. (3w + l)Vw. 

6. -4 Vs. 17. 19V5-23V3. 28. -(7 + 5a)V2a. 

7. 12 Vs. 18. 6V6. 29. 20a6V7a&. 

8. 51 Vs. 19. Jv^-2V2. 80. 7 mn V5^. 

9. SVa. 20. 2Vi5. 81. (2a6 + 6)2V26. 

10. -J^Va2. 21. (c + 5)Vc. 82. ba^Vb. 

11. (a + 6-3)Va. 22. (a-& + 2)\^. 

Exercise 100. Paere 246. 

1. 9. 7. 2. 18. SV2. 19. 18. 26. eVs. 

2. 10. 8. S. 14. 8. 20. 4. 26. jV2. 
8. 6. 9. 2V6. 16. -2. 21. - -\l. 27. V^. 
4. S. 10. 3V2. 16. -7. 22. V2OOO. 28. SV243. 
6. 4. 11. 3V2. 17. -9V6. 28. 2V1O. 29. V^. 

6. 3. 12. 2 Vs. 18. iV2. 24. 4. 80. 'V^. 

Exercise 101. Pagre 247. 

1. yM. 8. -4+ Vs. 5. -15 -19 Vs. 

2. 8. 4. IO-2V2. 6. S6-15V6. 

7. 6v^-SVl5 + 8V3-6VlO. 10. 30. 

8. 7\^-V6 + 7V5-VTS. 11. S4-7V35-26V21 -7V15. 

9. 8-8V12 + VI8. 12. 140 + 10V6. 
18. -l + 3v^-2V3-3V4+Vl2 + 4V9 + 2Vl8. 

14. -V2. 16. 176 + 66 Vs. 16. 243. 

Exercise 102. Page 248. 

1. 9. 6. fV2. 9. ff. 

2. 3. 6. J. 10. V^4-5V6. 
8. a^VS. 7. J. 11. 7V3-3V5. 
4. J. 8. V^. 12. 4VS5 4-8VI4. 
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18. 2\^-6v^ + 5\/36. 14. 6v^ + 3v^-4v^. 

15. 3. 19. iVlO. 21. 0.2. 

16. </7^ ^ \vi^. 22. -i-v:^— ^a 

17. iv^486. x^ x + y^^ ^ 

18. A. 

Bxercise 103. Pafire 249. 



1- -^Vb+aVa. 


4 19-6V2 
17 




- 92 + 16 V7 
83 


2. T^VlS. 


5 3V7-2V3 




Q 84 + 21V6 
10 


3 33-9V7 

68 


6. VS-V2. 




^ 24V7-21V^ 
^ 2 


10 1 V^ 11 11 + 3^^^ IB 28V6+15Vl0-35-60V'2 


18. 7.0710... 16. 


0.0447... 19. 


0.2357. 


22. 0.0209.. 


14. 4.6188... 17. 


0.0641... 20. 


0.0894. 


28. 22.1803. 


15. 5.3665... 18. 


0.2886... 21. 


0.1118. 


24. 0.6185.. 



Bxercise 104. Pagre 250. 

1. m2. 4. ^. 7. 4a«62. 10. \/a. 18. </(Sa-2by. 

2. m'^Vw. 6.'a;-y. 8. (x^-y^^. 11. \/3. 14. a^y/2. 
8. xi2. 6. (a -6)2. 9. Vx. 12. VS. 15. 2a^y/S. 







Exercise 105. Paere 264. 






2-V3. 


- 6V2 + \/l4 


18. 


7 4-3V6. 




3 + V2. 
v^ + V5. 
\/lO + 2V2. 


2 

8. 3V7 + 2V3. 

9. 4+\/3. 

10. 2v^ + 2V3. 


14. 
15. 
16. 


V6-V5. 
2VIl~V3. 

3V^+Vli. 




V3+V6. 


11. 4-2\/3. 


17. 


3V74-2V6. 




\/7-2\/2. 


12. 3V3 + 2>/6. 


18. 


2\/7-3V3. 
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Exercise 106. Paere 255. 



x = 2. 
x = S. 

x = i. 
x = ^, 

7. a; = -12. 



8. x = Y- 

9. x = -6. 

10. j/ = 5. 

11. x = i 

12. x = l, 
18. x = 49. 
14. a; = 5. 



16. a; = 5. 

16. a; = 49. 

17. x = 4. 

18. x = S, 

19. x = J. 

20. « = }. 

21. x = i. 



22. x = 4. 

28. x = 4a — 4 

81 

24. « = — 

a 

25. X = 4 a. 

26. x = 8. 



1. 

2. 

3. 

4. 

6. 
21. 
22. 
23. 
31. 
82. 
33. 
34. 
35. 
46. 
48. 
49. 
50. 



64. 
65. 





(aH-5)>/Zl. 

-Vl6. 86. -a;. 

5. 37. - xy. 

- 12. 88. - 8V2. 

- 12V2 + 4V10- isVs + eVTE, 

mn + 4 mV^ — 3 nV— b + 12 VSc. 



61. - 






52. 
58. 



2 54. 

2 + 2V-Th-V^^ 



VS. 




-V2 



Vao -f 2AA^n:o + e v- 1 - avs 

14 
4ag-962 + 12a6Vin gg 

4a2 4-962 



a^^x^-\-2axV^^ 
a-2 + x3 



8a2-f 8ft2_68a5\/3i 



64 a2 4. 62 
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21. X: 

22. X: 

23. X 

24. X: 
26. X: 

26. X: 

27. «: 

28. X: 

29. X: 

80. X: 

31. X: 

42. X: 

48. X: 

44. X 

45. X: 

46. X: 

47. X: 

48. X: 

49. X: 



6 — 2 a, or 6-2 a. 
6, or — rt. 

= a, or - ^. 

= 3 a, or I* a. 

36-2a^^, ^ 

= , or — a. 

2 

: a — 6, or — a — 2h. 

: — a, or — 6. 

« ^^2 6 

: -, or • 

3 3 



82. X = 1, or — ^. 

88. x = a, or _M«±^. 
2a + 6 



84. x = ldbV-^. 



86. x=aH62db(a-6)>/a2+62. 

«a /^ a + 26 ^^a — 6 
86. X = — i:: , or ■ 



2 2 

1 ~.3ark2aVa 
(a -1)2 
2ab — ac — he 



87. x = 

88. X = 0, or 



, or —a. 



'2a+l 



1 -1. a 1 — a 

: ^ , or - — -* 

\-a 1 + a 

-, or -- 



a+6-2c 



89. x = 



C J: V4 flC + C^ 

2 (a + 6) 



40. x = 



6 ± 3 Va2 + 4 



a + 6 a + 6 

gg + 6^ J: V(a'-^ - h'^Y + 4 g&c^ 
2g6 
:±1. 



41. x=r±^or-JL, 



= ±m.y^Zl, 



60. X = m + n, or 



w + n 



■«+^, or«^^- 



61. X = g 4- ^, or m - 2 g. 
2 

52. ^^3g-26^^^2g-36. 



a-b g + ft _. __ ^ ,- ^ 

:(m + n)2,or-(m-n)2. gg ^j = 2 g - &, or g + 2 6. 

:2 a, or ^ + ^ 64. X = 2 g + 6 6, or g - 8 6. 



:m±(n-j)). 
2 



55. g = <^-^^ , or -(6g4-6). 

66. x= ^^'+^f ,or-(2g+3 6) 
2g+3 6 



Exercise 115. Page 278. 



1. X = 2, or - J. 

2. X = 3, or - f 
8. X = 9, or - 2. 
4. X = 3, or - J^. 



6. X = 2, or — J. 

6. X = 3, or J. 

7. X = 1, or f 

8. X = 4, or - J. 



9. X = 1, or - V- 

10. X = J, or ^. 

11. X = 2, or - y. 

12. X = 2, or - J. 
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Bxerclse 116. Pagre 280. 

1. X ^ 9. 7. X = 0, or 8. 13. x = di 2. 

2. x = ±iV4a&-62. 8. x = 0, or 3. 14. x = 6. 
8. X = 0, or 2. 9. X = 6. 16. x = 12. 

4. X = 39. 10. X = f f , or - 2. 16. x = 2, or 1. 

6. X = J, or - ^^. 11. X = 2, or - 1. 17. x = 3. 

6. X = 4. 12. X = 5, or 1. 

Exercise 117. Page 283. 

1. x = ±2, or±l. 3±V::56 

2. X = ± 3, or ± 2. '^^- ^ - ^' *» ®^ 4 

8. X = ± 5, or ±2\/^. 18. x = J, - J^, 0, or - 5. 

4. X =<^, or i^^ ^3 X = 2, - i, or ^^^M. 

5. X = ± I, or ± jV^ nS. *' 4 

6. x=±jV6, or ±iV335. 20. x = 1, - f, or 1 ± V6. 

8. X = 256, or ^. » x , t» 3 

9. x=^, OT^-l ^ ^^ or 8±1^. 

10. X = J, or - f . ' ^' 3 

11. X = 0, 1, or J ± JV^^. 23. X = 4, - 3, 2, or - 1. 

12. X = 2, or 1. 24. X = 6, - 3, 1, or 1. 

13. X = i, or f 26. X = 3, - J, 2, or J. 

14. X = 3, or 8. 26. x = f , - 1, or } ± ^ V- 1 6- 
16. x = ±3, or±2. 2^ ^ = 2,-i, or^±^^^. 
16. X = 2, - 4, or - 1 ± J VIT4. ^' 4 

28. x = i(-l±V5), or i(-l±iV58). 

Exercise 118. Page 286. 

1. The roots are real, unequal, and rational. 

2. The roots are real, unequal, and rational. 
8. The roots are imaginary. 

4. The roots are real, unequal, and rational. 

6. The roots are real, equal, and rational. 

6. The roots are real, unequal, and rational. 

7. The roots are real, unequal surds. 

8. The roots are imaginary. 

9. The roots are real, unequal, and rational. 
10. The roots are real, equal, and rational. 
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U. •»=-J,or-3. j^ ^ = 1L±±^. 

18. m = 4, or - f . ^^' "* n 

Bzerclse 119. Pagre 287. 

1. x2-13« + 42 = 0. 7. 3xa-26x-169 = 0. 

8. x2-2x-16 = 0. 8. 121iB?»-55a; + 6 = 0. 

8. 2x2 + x -6 = 0. 9. x2-6x + 7=0. 

4. 3x2-19x + 28=0. 10. x2-2x + 2 = 0. 

6. 6x2 -X- 12 = 0. 11. x2-2ax + 6x + a2-a6 = 

6. 18x2 + 61x + 36 = 0. 12. x2- 2ax + a^ - 62 = 0. 

Bzerclse 120. Pagre 290. 

1. 19; 20. 8. 12; 14. 5. 6; 6; 7. 

5. 3; 4. 4. 6; 6. 6. 9; 11. 

7. Length, 6 rods ; breadth, 4 rods. 8. 15 feet. 

9. 1} yards. 10. Length, 20 rods ; breadth, 10 rods. 
11. Length, 24 rods ; breadth, 7 rods. 18. f. 

18. }. 19. $90. 26. 9 feet. 

14. $6, 20. 20. 26. 10 miles per hoar. 

16. 18. 21. Larger, 10 hours ; smaller, 14 hours. 

16. 12. 22. A, 30 days ; B, 45 days. 

17. 12. 23. Crew, 6 miles per hour ; current, 2 miles per hour. 

18. 24 cents. 24. 46. 

Exercise 121. Page 208. 

1. X = 6, or 2 ; 7. x = 6, or 3 ; 18. x = — 3, or 7 ; 
y = 2, or 5. y = — 3, or — 6. y = — f , or 4. 

2. x = 9, or3; 8. x = l, orf; 14. x = 8, or-12; 
y = 3, or 9. y = 3, or Jjf . y = 6, or - y. 

8. X = 4, or 2 ; 9. x = 4, or 5 ; 16. x = 6, or 4 ; 
y = — 2, or — 4. y = 0, or 3. y = 4, or 5. 

4. X = 11, or - 1 ; 10. x = - 3, or ^ ; 16. x = J, or 2 ; 
y = 1, or - 11. y = - 8, or ^. y = J, or 1. 

6. x = 8, or4; 11. x = 6, orfj; 17. x = 5; 
y = 4, or 8. y = 5, or - A. y = 4. 

6. X = 5, or - 2 ; 12. x = 2, or 21 ; 18. x = - 1, or - 8 ; 

y = - 2, or 6. y = 3, or f y = - 6, or - 27. 
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19. 


x = i; 23. 


X 


= 6, 


or 2; 


; 27. x = 5, or3i 




y = i' 


y 


= h 


or 8. 


y = 3, or 6. 


20. 


aj = 2, or3; 24. 


X 


= 3, 


or 2 


; 28. x = i,or-i; 




y = 3, or 2. 


y 


= 2, 


or 3. 


y = J, or - i. 


21. 


X = 2 ; 26. 


X 


= 5, 


or - 


4 ; 29. X = 6, or 1 ; 




y = 3. 


y 


= 4, 


or - 


6. y = 1, or 5. 


22. 


x = i,ori; 26. 


X 


= 4, 


orl; 


; 80. a; = 4, or - 2 ; 




y = J, or i. 


y 


= 1, 


or 4. 


y = 2, or - 4. 


31. 


x-6,4,or-^^/21^ 




41. 


«=±2,or±^; 
y = ±3, oriV'. 




,_4,6,or-^^/2^^. 
x = 9,-^6,-^7^J^ 


96. 
95 


42. 

43. 


X = ± 2, or ± H^ ; 
y=±6,0TTW' 


32. 


x = ^±^-1^3,or2 

2 




j,^6tV-161 2^„,3. 


33. 


x = ±S; 
y=±6. 






44. 




34. 


aj = ±8; 
y = ±7. 








S, = 3T^-^l,or2. 


35. 


x = ±2; 
2/ =±6. 






46. 


x = 6, -4, oriOiV-SV); 
y=4, -5,orJ(-l±V-87). 


36. 


aj = ±l,or ±21; 
y=db2, or TAp. 






46. 


^^l±3V-3^3_„, 2; 


87. 


x = ±2, or ±4V3; 
2/ =±6, or^VS. 








, = lT3>/-3^ 2, or 3. 

is 


38. 


aj = ±2, or ±-4=; 
V7 






47. 


x = 3, --1, orl±>/-6; 
y = l, -3, or - 1 zhV-O. 




. = ±4,or±i|. 






48. 


x = 2, 3, or-l±V2; 
y = 3, 2, or-lq=V2: 


39. 


x=±6, or ±6V2; 
y =±2, or =f7V2. 






49. 


X = 4, or - 2 ; 
y = 2, or - 4. 


40. 


x=±2,or ±-^; 






60. 


X = 16, or 8 ; 
y = 8, or 16. 




Q 

y_±4, or± ; 

Vn 






61. 


x = 2; 
y = 3. 
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62. aj=±6, or±4. 66. » = =b 4, or - i ± iV65 ; 

y = ±4, or±6. y = :p4^or-iTiV^- 

68. fl; = ±2, or ±1; .- ^ « nr i • 

y=±l,or±2. *^- ^ = ^'^'^' 

^ ^ ' y = 3, or — 2. 

64. x=±4; 

66. 0: = 4, or 108; ^ = i or J. 

y = 0, or - 72. 

69. g = ±4, ±2, or i:V-y± V^ ; 
y = ±2, ±4, or ±>/^tV-J^. 

60. x = l, 2, -1, or -2; 61. aj = 0, ora; 

y = 2, 1, 0, or - 1. y = -a, or 0. 

62. a; = ^; 68. a; = 0, a + 6, or ^^ ± i Va^ + 2 a6 - 3 6^ ; 

y = 5; y = 0, a + 6, or ^L=_^ qi j Va^ + 2 aft - 3 ft^. 

64. a; = ±a±&; 67. a; = ±(a+6); 



« ^» 1 & . 



66. x=±-, or ±-; ^^^ ^^^^a^±V4FTg 

6 ^„ , a 



66. . = ± « or±^; 

^ a + 6 a + 2> 

69. a;=±(a + 2 6\ or ±(a-2 6)V^n"; 70. ac = a, or 6 ; 

y=±(a-2 6), or T(a + 2 6)V^^n'. y = 6, or a. 

Exercise 122. Page 301. 

1. Length, 12 feet ; breadth, 5 feet. 

2. Length, 12 feet ; breadth, 9 feet. 
8. Length, 20 feet ; breadth, 10 feet. 

4. Length, 24 feet ; breadth, 7 feet. 6. 168 square inches. 

6. Length, 16 rods ; breadth, 12 rods. 7. 36 feet ; 29 feet. 

8. 10 ; 12. 10. 4 ; 5. 12. 7 ; 12. 14. 138. 

9. 6; 11. 11. 9; 11. 18. 73. 16. 84; 48. 16. f 
17. Fore wheel, 8 feet ; hind wheel, 10 feet. 
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Exercise 123. Pa^e 807. 

1. 24 : 35 ; 3:5 increased ; 8 : 7 decreased. 2. 10 : 9. 

4. Descending order of magnitude, 15 : 16 ; 23 : 26 ; 10 : 11 ; 3 : 4. 
6. Descending order of magnitude, a + b :a — b; d^ -\- b^ : a^ — b'^. 
8. 4 : 15. 7. 2 : 3. 10. 1:1. 14. 4 : 1. 

8. (a* + a2a;2 + rK*) :(a*-a:*). 11. 18; 27. 16. 1:6. 

9. (aj2 - 11 x 4- 28) :a;2. 18. 6; 8. 

18. A to B by the shorter road, 26 miles ; by the longer road, 40 
miles. B to C by the shorter road, 62 miles ; by the longer 
road, 60 miles. 

PlzJ^, 18. Length, 1240 rods ; breadth, 680 rods. 

Exercise 124. Page 315. 

14. x = ^. ^ x = «ill^. 

16. a; = 18. ' 4a- 6 

16. ±10; ±16. 21. a; = 32; 

17. ±16; ±25. y = 24. 

18. 100 ; 150 ; 260. 22. a; = J, or 2 ; 
13. X = 14. 19. A, $200 ; B, $ 160. y = f or 2. 

Exercise 125. Page 320. 

1. x = 3. 9. 33.5104 cubic feet. 15. 117 J cubic feet. 

2. to = 5. 10. 11 Impounds. 16. 160f cubic feet. 
6. a; = 99. 11. 256 feet per second. 17. 14f cubic feet. 
7 oa;- g01g^+l) 12. 400 feet. 18. 6.37 feet. 

1 - «* * 13. As 1 to 2. 19. 6 miles. 

8. 1256.64 square feet. 14. S^ cubic feet. 

Exercise 126. Page 327. 

1. 46. 4. a ± 21 b. 7. 4J. 8. 6 ; a^. 

2. 21. 6. - 1. 9. 5J, 10, 14i ; J, 4|, Sf, 12^. 

3. -29. 6. 8. 10. The 31st term. 

11. -7. 14. ian(3n-l). 17. 1,2^,3^5^,61,8. 

12. 185. 15. - 28. 18. 9. 19. - 10. 

13. 35. 16. 3.36f 20. 177 feet. 

21. m, 21 3J, 4i 5iV, 6i, 7A, 8J, 9i, lOJ, U^. 

22. The lOth term. 24. 105. 26. 300. 28. 4 ; 11 ; 18. 

23. 6; 14. 26. 156. 27. 5; 7; 9. 29. -3;1;5;9. 





q-p 


1. 

2. 

3. 

4. 

12. 


±12. 
70. 

a; = l. 
X = 136. 
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Bzercise 127. Pagre 333. 

1. U58. 4. -128. 6. Qx^^VWz. 7. ±4. 

2. 96. 6. V«»*a». 8. 20, 60; ±28, 66, ± 112. 
8. xi^. 9. The 6th term. 

10. 3; 192. jg 205 m 21. ^. 

11. 766. 13. 647. ' 256 22. 12 ; 18 j 27. 
18. 154i. JJ- ;?"f "• ^' 23. l;2i. 

14. 1963.1. ^ ±i;i,±2,4. ^' 3; 27. 

26. 2, 4, 6, 9; or 8}, 6J, 3J, 2J. 26. 1 ; 3 ; 9. 27. 49; 1. 

28. 1, 3, 9, 27 ; or - 81, - 27, -9,-3. 

Bzercise 128. Pagre 385. 
1. 8. 2. li 8. i. 4. f 6. f. 6. i. 7. ff. 8. JJ 

Bzercise 120. Pagre 837. 

1. 2|, 3, 4, 6. 4. 13J, 14tV - 17|, 18^. 

2. 1 and 9 ; or — 7^ and |. 5. The sixth term. 

8. 12. 6. 6,6|,6f, 7A. 7. 8; 2. 

g. £dL2- Vab ; — ^; the descending order of magnitude is ^Li-i 

V^;-2«5_. 
a + b 

9. 104; 234. 10. 6; 3; 2. 

Bzercise 130. Pagre 344. 

1. -}. 8. 2. 6. -2. 7. 1. 

2. 1. 4. 2. 6. -1. 8. 2(2+V2). 

Bzercise 131. Page 340. 
1. 1 -2« + 4a;2-8«8 + .... 7. 3 + 4a; + 7x2+ 11 aj8 + .••. 



2 4 8 16 



9. l-7x-x2-43x«- 



3 1 X ■ 3x2 9x8 

• 2 4"^ 8 16*^"" 10. 2-x + ^-^ + ^-.... 

4. l-2x + x2 + x8 . 248 

6. 6- 7x + 12x2 -19x8+.... „ 2 6x . 6x2 6x8 . 6x* 

6. 2 + x-4x2~llx8 . '3 9 27 81 243 
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12. 6-17x + 56x3-186a8 + 611a:* . 

• 3 1 1 3x 3x3 3x8 

2x 4 8 16 32 
14. -? _ 1 + a;2 + 2 a;8 + .... 15. 1 -x» - aj* - .... 

X 

Exercise 132. Pagre 351. 

1. ^+^- 7. -A-^4-+-, '' 



a;-f4 x-b 5x2 25x 25(x-f5) 



2x-l 3x-l («-l)* 3(x-l) 3(x + 2) 
8. I + _8 9. ^^ + - ^<>^-7 



3(2x-l) 3(x-5) 3(x-l) 3(x*-«-f x+1) 

3.4 ,^^ l^ 6 



7(x-6) 7(x + 2) 7(6x+l) 7(x- 1) 

g _J X4'2 -- 4x-8 ■ 1 

' x-1 X2 + X+1- ■ 6(x2 + l) 5(x + 2)' 

6. A-^ 1 + ^ .. 12. / ..+, 1 



4x 8(x-2) 8(x + 2) 2(x2 + l) 2(x-l)2 

Exercise 133. Pagre 357. 

1. a^ 4- 7 a«6 + 21 a^fe^ + 35 a^h^ + 35 a^ft* + 21 0255 + 7 a6« + W. 

2. x5- 10x* + 40x«-80x2 4-80x-32. 

8. 81x4-216x8y+216x2y2_96xy8 + 16y*. 

4. g^ 6x* j 15x2 oQ ^ 15y2 6y* ^ \fi 

' -^ y^ if^ x2 X* X® 

6. 256 + 768y + 864y2_i.432y84-81y*. 

6. a2i + 7 ai8& + 21 a\^h'^ + 35 a>^h^ + 35 a»6* + 21 a^b^ -f 7 a«6« + 6^. 

7. mi«+ 8 m"w8+ 28 mi27i8+ 50 wii0n9_|_ 70 m^'n>'^-\- 50 Wi6,ii6+ 28 w*n'8 

-f 8 m2w2i + n2*. 

8. 0^-7 a668 + 21 a^fts - 35 a*6» + 36 a%^'^ - 21 a^h^^ + 7 aft^s - 621. 

9. a^ + 6 a25l 4. 10 ah^ + 10 a62 ^ 5 ^i^f + 5V 

10. a-3 + 3 a-26-2 + 3 a-ift"* 4- &"«. 

11. w-2 + 4 wi"^n2 + 6 m-hi^ + 4 nT^n^ + n^. 

12. x-12 + 6 x-i0;2* + 15 x-^z^ + 20 x-««2 + 16 x-^z^ + 6 x-2«^ + «*. 

13. 32 xio + 80 x8y* 4- 80 x^y + 40 x*y* + 10 x2y2 + y4 
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16. 32aW-40a^+20a7-6a^ + ta*- A«^- 
Ifi g^* 7 a" 21 a8 S6a^ 35 o« 216^ 7 6^ h^ 
^^ 26^^^* 86'^^^ 32a 64a* 128a7* 

-- 8a« 6a* 3a2 . a*6« 

18. 16 a*y* - 32 sfiy'^ + 24 x*y - 8 zhf^ + S(«. 

-a a^ . 7aT . 21a^ . 35a^ . 35 . 216^ . 76^ , b^ 
^' h^i ftH 5¥ ftH ai aV «' 



ftV 26^ ^^ 4a^ 16a* 32 a* 
21. 128 a'ft-i* - 448 a^ft-" + 672 cfib'^ - 560 a^ft"* + 280 a*6-« 
-84a*6 + 14a*6*-ai67. 

22 fl^c* 6a^c^ . 15 a*c* 20a3c* 15 a^c^ 6ac^ . c« 

' ^^^' 65di ^*^ 53d* ^'^' bd'^ ^' 

23 g* 5a* ^ 10a* 105^ ^ 56* 6* 
&* &2ci ftic a*c* ah^ a^c^ 

24. - 15120 xV. 34. 3^ . 5 ■ 7 . 19 ^„^, 

26. 400 . 33 . 47 . 97 a^ftw. " 2" 

26. - 26730 x*y7. 35. -lUOa^ft^. 

27. - 5 . 19 . 17 . 13 . 26 a". 5 

86. -21a*6. 

28. 25.23.11 .26a2i62. 

29. 7 . 11 . 13 • 29 a^^, 87. - 126 a*V^. 

80. 3 . 5 . 17 . 19 . 2«««j/i*. 19 . 17 . 6 . 2* V i 

80. a * x*. 

31. - 37 . 26 . 7 a;3. 9 

82. - 17 . 13 . 7 . 28a28xV 89. 13 . 11 • 10 . 9a*y8. 

83. 19 . 37 . 7 . 17 . 33 2/«*. 40. 5 • 7 . 29 • 31 . 3* a^ftW. 

41 n(2 n - l)(n - 1)(2 >i - 3)(n - 2)(2 n - 5) ^^.,, 
3.6.6 
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Bzercise 134. Pagre 363. 

1. l+Ja;-ix2 + Aa^- -. e. l + fa; + i«2_^a;8+.... 

2. 1 -2aj + 3x2-4x8-f .... 7. I -^x-^ ^x^ - ^x^ -\- - 
8. 1 - Jx + fx2-TiV«*+ •••• 8. 1-3x4-6x2-10x8+ •••. 

4. i-jx- 4x2-^x8 . 9. l-26x+375x2-4375x8+- 

5. 1 + jaj + 4x2 + tia^+-- 10. l + ^x+-4»x2-W»'+- 

11. 2M + -?i^-.27j^ + i^^-.... 

2*xi 2^xi 2V.I 

12. 1 Qy , 189y^ 7.11.27y8 ^ 
2*x* 2^xi 2^^x^ 2^x^** 

18. JL + -^ + J^+ is^ . 



10. 



a* 4ai 32 a* 128 a^ 
14. a"^H-ia"^x + Aa"^x2 + ^a"^x8 + .-.. 
16. _^a-M. 18. Hia'h^. 22. ^y^^^' 

16. V4ya"^x4. 19- ¥«*• 28. -W^'^- 

17. -i^. ^- ^^^- 24 ^^^ 



4V 21. -T»ha^. 76.2'^xfi 

■ 15 
2V 



26. L:iiij-I5_L8i a;"Vy4. 26. -^W^x* 



Exercise 135. Page 364. 

1. 0. 2. 2ax-\-2cy + 2bz. 8. 5x' + lOx^ - 3x - 18. 

4. 2 a''+8 - 7 a''+2 + 12 ap+i _ 19 ap + 20 aP-^ -110^-2 + 6 ai'-s. 

6. 1 +2x + 3x2 + 4x8+6x*. 11. 79. 

6. 4h^-2h^-Sh^, 14, (2x-l)(3x + 4). 

8. (10l~l)(V;8). "• (.+ l)(. + 2)(x + 3)(x-4). 

9, ^_1, 16. (2x-l)(3x + 2)(2x+3). 
gg - g + 5 17. 60. 

5a2H-4a+ 16* 

18. H.C.r. =x2-2x + l ; 

L. C. M. = (X - 1 ) 2 (3 x3 + 6 x2 + 4 X + 2 ) (2 x3 + 4 x2 + 6 X + 3) . 

19. H. C. F. = X + 2 ; 

L. C. M. = (X + 2) (3 x2 + 4 X - 1 ) (3 x2 + 7 X + 3). 

20. H. C. F. = 2 x2 - 3 X 4- 1 ; 

L. C. M. =(x-l)(2x- l)(2x2 + 3x-l)(3x + l). 
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81. H. C. F. = x2 - 2 a; -f 3 ; 
L.C.M.=(a;2~2a;+3)(x-l)(x2+3a+4)(a^+2«2+12a;+18). 

82. H.C.F. =2x-y; 

L. C. M. =(2 a; - y){x^ + 3 xy - y^)(x^ - 3xy + y^). 

88. -^Jl^. 24. -i^. 86. 



a;(x - 2) 1 - jc* a (x 4- 2 a) 

26. , .^.-i^W^ ^. 27 ^'-8 



(X - l)(x + 2)(x + 5) (X - 1)(2 - x)(x + 3) 

28. «^<^ 82. -^. *®- =^=AJ 



bc-\- ac- ab 3 x y = A- 

20 88. ;+^° + ^''' . 89. a, = a; 

Oil 1AA <rN^»*«,^« *' > 



31 



29. 

<Z'«+ 1 

84. 100 pounds. _ 

30. 1^^. 85. x = -^. ^~^* 

^■"^ 86. x = 3a. 40. x = a; 

5 + 1 . 87. x=12; y = &; 

a62 y = 16. z =c, 

41. 6; 3; 2 ; 2 ; 32 ; 4 ; 243 ; 16. 44. *; i; f f ; if^ ; 125. 

42. 8; 32; 27; f ; f ; W- *6- Ov^» ^VlO, 6\/7. 
48. 0.5; 0.09; yiif ; J ; liV- 46. 3v^, 5\/2, 4\/6. 

47. T^V30. 49. 2-v^. 51. 2\/5~3. 58. x» 

48. 4f. 60. 2 + V3. 62. ^VE + ^, 54. x6. 

65. 2 ahi +116. ^®- ^7"'^ - y'l~y- 62. 4 V5 ; 5 VS. 

56. a«-i. 60. 6v^^+10v/5. 68. 3x-2-3x-iyi+y. 

67. XM. 58. 1. 61. 10\/2; v^. 64. 2x+l-3x-i. 

66. 2* X 3* 2* X 3*, 2* x 3*, 2* ; 24. 

66. x = 12, or -2. 72. x = ±2, or ±^\/2; 

67. x = 4, orf 2/ = ±l, or ± A^^ 

^ 78. x = ±l, or ±ttVl59; 

68. X = 6, or t§. y = ^ 1^ or ± ti^y/m. 

69. X = 0, or a + 6. 74. x = 16, or 8 ; 

y = 9, or 1. 

70. x = ±l. Y5. x = ±2, or ijVS; 

71 x = -^ or --2£-. y = ±«, or ± JjP V3. 

a + 5' a + & 76. x2-2ax + a2_62 = o. 

77. x2 - (2 a + 6)x + a2 + a6 - 6 62 = o. 

78. x2 - 3 (a + 6)x + 2 a2 + 5 a6 + 2 62 = o. 

79. x2-2x-2 = 0. 81. x2-2x + 4 = 0. 83. 39. 85. 234, 

80. x2 + 2x-2 = 0. 82. 3 hours ; 5 hours, 84. 20j 15. 
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86. 2, 6, 10, 14 ; or - 2, - 6, - 10, - 14. 

88. 6f miles per hour. 90. oj = ± J, or ± 4 ; 

89. a; = 2\/2, or V^ ; y = ± 6, or :f 2. 

y = V2, or2V2. 91. nfi - S x -\- S Z'^ - x-\ . 

92. aj*-2x2 + jx*-ix^ + ^JK*. 

93. 8 a* - 12 a* + 6 a"i-a"l 

94. 32x-io + 80a"^H-80x-6 + 40x"^+10 + x* 

99. 80. 100. i ; J. 102. 256 feet. 

101. 192 feet per second. 103. H of a cubic foot 

104. 128, 32, 8, 2 ; or 76|, - 19J, ^, - If 

106. -J^^; -f. 107. 0;1. 108. x = i 1, or i2. 

109. X = 1, 2, i(- 1 ± V'^)* or - 1 ± V^^. 

110. x = il, or ±f 116. x = W, or81. . 

111. X = ± 2, or ± J. 116. X = (- iJ)8, or 8. 

112. X = i i>/2, or ± y/2. 117. x = v^^^i^ or v^. 

113. X = tVi or 1. 118. X = 2, ^, or - 1 ± >/33. 

114. X = V^-^or 1. 119. X = ± 1, or ± V^H^. 

120. x=±l, K-1±V=^, oriO±V^^). 

121. X = 1, or - 729. 127. x = i, or 8. 

122. X = ± 1, or i tAt- 138. x = 6, or - ^i^. 

123. x = ^T, or^ig. 129. x = 3, or^^^. 

124. X = - ^, or^. 130. a; = 7, or J^. 

125. X = 1, or V- 4. 131^ x = 2, or - Jj^. 

126. X = a6, or -^. 

729 

132. a^ - 9 a*x^ + 36 ah^ - 84 a^x^ ^. 126 aW - 126 a'^x^ + 84 a*x* 

- 36ax^ 4- 9rt^x^ - x« ; 

243 J - 810 ah'^ -f 1080 a6* - 720 ah^ + 240 a*68 _ 32 510 ; 

a¥_ J a^ft^H- Jji a^ft-^ a*6*+H a^2>^-H «*&^+5V «*&*-Tiir ^^J 
64 - 64x2 + ^x* - Vf «6 4- i^x8 - -g^xio + yi^xis ; 

2187-4Jjpx^+^U:Pjfc-i^x^+5T^x2--J^x^+JJx8-.TiyX^; 
xi6 - 8x12 4. 28x8 - 66 X* + 70 - 66 x"* + 28x-» - 8x-i2 + a;-w. 
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183. x^ 



184. 



186. 
186. 
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16x8 + 32a^v%x + 72a^ + 24x8V3x 4- 9aj2 J 
a« + lOaii + 10a« + Sa^ 4- 10a« + 5a« 

4-Va2 + l(5ai2+l0a8 + 10(i« + a* + 2a2 + i); 
1 4- 6x + 9aj2 - 7x8 - 21 »* + 14x^ + 3x7- 3x8 -X 
l + x + 2x2 + J^x3+-; 
1 + fx^ + ^x* + ^iF «* + ••• ; 
l-x*-ix-ix*-...; 

a-6 - 10a-«x"* + 60a-'x"* + 280a-8x-i + ..-. 
15.16.22.89.87x*y86. 

4 1 . 1 . 



l-2x 1-x 
187. 3 + 7x + 16x2 + 31x8 + 63x*+- 



,. 1 ■ x-\-2 

2(l-x)"^2(l-33c)' 3(l-x) 3(l+x+x2) 



Exercise 136. Pagre 381. 



1. 


3.79029. 




11. 


1.26784. 




21. 


1.28544. 


2. 


9.79029 - 


-10. 


12. 


7.62328 - 


10. 


22. 


296.8. 


S. 


3.45743. 




13. 


5.14006 - 


-10. 


23. 


77,770,000. 


4. 


1.93328. 




14. 


7.09562 - 


10. 


24. 


816.98. 


5. 


2.47246. 




15. 


8.80232 - 


-10. 


25. 


18.528. 


6. 


3.84535. 




16. 


7.06084 - 


-10. 


26. 


6170. 


7. 


9.93922 - 


-10. 


17. 


4.81248 - 


- 10. 


27. 


154,000. 


8. 


9.77144 - 


- 10. 


18. 


8.15463 - 


-10. 


28. 


0.617. 


9. 


4.86477. 




19. 


2.61925. 




29. 


0.0042003. 


10. 


1.82816. 




20 


3.10958. 




80. 


0.00014277. 



Exercise 137. Pagre 384. 



1. 


665.66. 


11. 


42.093. 


21. 


0.14434. 


2. 


0.32168. 


12. 


0.66992. 


22. 


1.1649. 


3. 


0.78523. 


13. 


- 3.7834. 


23. 


1.1634. 


4. 


7.7113. 


14. 


3.0621. 


24. 


127.26. 


5. 


- 49.292. 


15. 


4486.2. 


23. 


761,900. 


6. 


- 3.8164. 


16. 


0.6354. 


26. 


34,878,000. 


7. 


- 0.38238. 


17. 


176.52. 


27. 


75.917. 


8. 


43.1. 


18. 


794.98. 


28. 


0.31264. 


9. 


14,646,000. 


19. 


101.95. 


29. 


0.84948. 


10. 


0.69838. 


20. 


301.81. 


30. 


0.00048689. 



ANSWBRS. 
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81. 0.000078033. 


87. 0.98488. 42. 2.16096. 


82. 1.7353. 


88. 6.7927. 48. 1.89570. 


38. 0.39895. 


89. 0.47047. 44. 5.46998. 


84. 0.88735. 


40. 1.0089. 46. 1.19897. 


86. 0.8089. 


41. 1.43068. 46. 6.57845. 


86. 37.601. 






Exercise 138. Page 388. 


1. $13,596. 


4. $1483.50. 7. $707.50. 


2. $29,558. 


6. $852.80. 8. 4%. 


3. $19,210. 


6. $11,706. 9. 5%. 10. 40/e, 


11. 10 years 9 montlis 14 days. 12. 12 years 2 months 24 days. 


18. $7037.80. 


16. $9828.80. 17. $17,550. 


14. $9043.80. 


16. $34,946. 18. $8078.80. 



WENTWORTH'S MATHEMATICS 

By GEORGE A. WENT WORTH. 



Wentworth's Elementary Arithmetic $0.30 

Wentworth's Practical Arithmetic 65 

Wentworth's Primary Arithmetic 30 

Wentworth*s Grammar School Arithmetic 65 

Wentworth's Advanced Arithmetic i.oo 

Wentworth's Mental Arithmetic 30 

Wentworth and Hill's Exercises in Arithmetic (complete) 80 

Wentworth and Reed's First Steps in Number : 

Teachers* Edition (complete) 90 

Pupils' Edition 30 

Wentworth's First Steps in Algebra 60 

Wentworth's School Algebra 1.12 

Wentworth's New School Algebra 1.12 

Wentworth's Higher Algebra 1.40 

Wentworth's Elements of Algebra 1.12 

Wentworth's Complete Algebra 1.40 

Wentworth's Shorter Course in Algebra..-. i.oo 

Wentworth's College Algebra 1.50 

Wentworth and Hill's Exercises in Algebra (complete) 70 

Wentworth's Plane Geometry 75 

Wentworth's Plane Geometry (Revised) 75 

Wentworth's Plane and Solid Geometry 1.25 

Wentworth's Plane and Solid Geometry (Revised) 1.25 

Wentworth's Solid Geometry (Revised) 75 

Wentworth's Plane and Solid Geometry (Revised) and Plane Trig. 1.40 

Wentworth's Analytic Geometry 1.25 

Wentworth's Logarithms and Metric Measures 20 

Wentworth's Geometrical Exercises 10 

Wentworth's Syllabus of Geometry 25 

Wentworth and Hill's Examination Manual in Geometry 50 

Wentworth and Hill's Exercises in Geometry 70 

Wentworth's New Plane Trigonometry 40 

Wentworth's New Plane Trigonometry and Tables 90 

Wentworth's New Plane and Spherical Trigonometry 85 

Wentworth's New Plane and Spherical Trigonometry, with Tables 1.20 
Wentworth's New Plane Trigonometry and Surveying, with Tables i .20 

Wentworth and Hill's Logarithmic and Trigonometric Tables 50 & i.oo 

Wentworth's New Plane and Spherical Trigonometry, Surveying, 

with Tables 1.35 

Wentworth's New Plane and Spherical Trigonometry, Surveying, 

and Navigation 1.20 



GINN & COMPANY, Publishers, 

Boston. New York. Chicago. Atlanta. Dallas. 



WENTWORTH'S GEOMETRIES 

REVISED EPmOWS 
By GEORGE A. WENTWORTH, 

A tUhor of a Series of Text-Books in Mathematics. 



Wentworth's Plane Geometry, revised. 

Half morocco. 256 pages. 75 cents. 

Wentworth's Plane and Solid Geometry, revised. 

Half morocco. 473 pages. 31-25. 

Wentworth's Solid Geometry, revised. 

Half morocco. 210 pages. 75 cents. 



In recognition of the remarkable success of Wentworth's 
Geometry for the past twenty years, the author and pub- 
lishers have done their best to make this revised edition a 
model text-book. The typography and geometrical figures 
are all that can be desired. The proofs are rigorous and 
at the same time simple. The exercises are sufficient in 
number and arranged with the greatest care. Methods of 
attacking and proving theorems and of solving problems are 
explained, and illustrated by examples worked out in full. 
Many exercises not found in the old edition have been 
added. 

Special attention is invited to the development of the 
principles of limits and their application to the propositions 
of geometry that involve limits. Special attention is also 
called to the finely executed woodcuts that are used to 
illustrate the definitions of solid geometry, and to assist the 
student to cultivate a correct geometrical imagination. 



QiNN & Company, Publishers, 

Botton. New York. Chicago. Atlanta. Dallas. 



WENTWORTH'S ALGEBRAS 

FOB T7SS nr HiaE SCHOOLS, AOAOBIOSS, AND OOLLEftES. 

By GEORGE A. WENTWORTH, 
Author of Weniworth^s Series of Mathematics. 



The extraordinary success of Professor Wentworth's text- 
books on algebra must have a cause: the cause assigned 
by those in the best position to judge is that the books are 
just right. The author has aimed for the center of the 
shield and has struck it. 

Remember the leading characteristics of these remarkable 
books, — scholarship and text-book availability. They com- 
bine mathematical brilliancy with all the elements of school- 
room popularity. 

Wentworth's First Steps in Algebra. For Elementary Classes. 
Half leather. 184 pages. For introduction, 60 cents. 

Wentworth's New School Algebra. For High and College 
Preparatory Schools. Half morocco. 407 pages. For introduc- 
tion, $1.12. 

Wentworth's Higher Algebra. For Normal Schools and Colleges. 
Half morocco. 528 pages. For introduction, $\.^o. 

Wentworth's College Algebra. For Colleges and Technical 
Schools. Half morocco. 500 pages. For introduction, $1.50. 

Wentworth's Trigonometries. Plane and Spherical, Surveying, 

and Navigation with Tables, bound variously. 

For the titles of the various editions of Wentworth's Trigonome- 
tries, prices for introduction, etc., see our High School and College 
Catalogue and our Wholesale Price List. 



GINN & COMPANY, Publishers, 

Boston. New York. Chicag^o. Atlanta. Dallas. 



ADVANCED ARITHMETIC 

By WILLIAM W. SPEER, 

District Superintendent of Schools, Chicago. 



Part m. For Grammar Grades, 
xamo. Cloth, niastrated. 261 pages. Price, 50 cents. 



^PEER'S ADVANCED ARITHMETIC, — the third 
'^ book in the series is in harmony with the theory and 
practice of the first two volumes. The means of advance 
relied upon are still the sensory, intellectual, and expressive 
powers of the learner. Formal statements and demonstra- 
tions, which deprive the pupil of personal expression and 
conceal his mental condition, are superseded by opportunity 
for expression which is self-revealing. The presentation is 
such that the pupil advances in the indirect establishment 
of relations of magnitude by living in practical contact with 
mathematical realities. With attention centered upon the 
relative magnitudes, he is led to think in symbols rather 
than about them. 

Speer's Arithmetics advance the study from the science 
of number to that of definite relations of quantity; they 
break down the artificial barriers built between groups of 
problems that are alike in process and differ only in trade 
usage. They recognize sense-training as the basis of 
thought, and definite relations of magnitudes as the only 
basis of mathematical inferences. 

They make simple ratios the key to the solution of all 
problems, and thus unify all parts of the work and save 
much time ; they unfold the pupil's mind, not only by 
leading him to perceive, but also to form judgments and 
to reason. 

QiNN & Company, Publishers, 

Boston. New York. Chicag^o. Atlanta. Dallas. 



TEXT-BOOKS ON GEOMETRY 

By GEORGE A. HILL, 

Formerly Assistant Professor of Physics in Harvard University.^ 

and Associate A utkor of Wentworth and HilVs 

^'Text-Book of Physics:^ 

Hill's Geometry for Beginners. i2mo. Cloth. 320 pages. For 
introduction, $1.00. 

Hill's Lessons in Geometry. For the use of beginners. i2mo. 
Cloth. 190 pages. For introduction, 70 cents. 

The Geometry for Beginners presents the subject in the 
natural method as distinguished from the formal method of 
Euclid, Legendre, and the common text-books. The central pur- 
pose is intellectual training, or, teaching by practice how to think 
correctly and continuously. 

The Lessons in Geometry presents a shorter and easier course 
than that given in the " Geometry for Beginners." 

It is designed to prepare the mind for the logical study of the 
subject in the ordinary text-books, yet made complete in itself for 
the sake of those who are able to give only a brief period of time 
to the study of geometry. 

The method of this book is not a formal but a natural method, 
suited to the mental condition of the average boy twelve to four- 
teen years old. It recognizes the absence of the geometric imagi- 
nation, and the inability to put together even the simplest links of 
reasoning so that they shall form a logical chain. 

Geometric models are studied at the start, and the imagination 
is exercised by asking questions which the learner can answer by 
reflecting on what he has seen. The first steps in consecutive 
reasoning are not taken till considerable time has been spent in 
the inductive study of form and magnitude. 

An important part of the method consists in requiring easy 
constructions to be made, which involve drawing to scale and the 
use of ruler and compasses. 

BY THE SAME ATTTHOR: 



nill S Drawings CflSe. Prepared expressly to accompany Hill's "Lessons in 
Geometry," and containing, in a neat wooden box, a seven-inch rule with a scale 
of millimeters ; pencil compasses ^ with pencil and rubber; a triangle; and z. pro- 
tractor. For introduction, 30 cents. 

A specimen copy of the *' Lessons in Geometry " with the " Drawing Case " 
will be sent, postpaid, to any teacher on receipt of ^i.oo. 
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Beman and Smith's Famous Problems of Elementary Geometry.. .50 
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Byerly's Integral Calculus 2.00 

Byerly's Fourier's Series 3.00 

Byerly's Problems in Differential Calculus 75 

Carhart's Field-Book 2.50 

Carhart's Plane Surveying 1.80 

Faunce's Descriptive Geometry 1.25 

Hall's Mensuration 50 

Hanus' Determinants 1.80 

Hardy's Elements of Quaternions 2.00 

Hardy's Analytic Geometry 1.50 

Hardy's Differential and Integral Calculus 1.50 

Hill's Geometry for beginners i.oo 

Hill's Lessons in Geometry 70 

Hyde's Directional Calculus 2.00 

Osborne's Differential Equations 50 

Peirce's (B. O.) Newtonian Potential Functions 1.50 

Peirce's (J. M.) Elements of Logarithms 50 

Peirce's (J. M.) Mathematical Tables 40 

Runkle's Plane Analytic Geometry 2.00 

Smith's Coordinate Geometry 2.cx> 

Taylor's Elements of the Calculus (Revised and enlarged) 2.00 

Tibbets' College Requirements in Algebra 50 

Wentworth's Advanced Arithmetic i.oo 

Wentworth's School Algebra ^ 1.12 

Wentworth's New School Algebra i.i^ 

Wentworth's Higher Algebra 1.40 

Wentworth's College Algebra 1.50 

Wentworth's Plane Geometry 7 5 

Wentworth's Plane Geometry (Revised) 75 

Wentworth's Plane and Solid Geometry 1.25 

Wentworth's Plane and Solid Geometry (Revised) 1.25 

Wentworth's Solid Geometry (Revised) 75 

Wentworth's Plane and Solid Geometry (Revised) and Plane Trig. 1.40 

Wentworth's Analytic Geometry 1.25 

Wentworth and Hill's Five-place Log. and Trig. Tables (7 tables) .50 
Wentworth and Hill's Five-place Log. and Trig. Tables (complete 

edition) i.oo 

Wheeler's Plane and Spherical Trigonometry and Tables i.oo 
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